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BRIEFLY TOLD. 
>_> 
Mr. HUMPHREY’S PAPER ON Gas ASSOCIATIONS AND THEIR MUTUAL 
RELATIONS.—Both timely and interesting was the paper on this subject, 
read by Mr. C. J. R. Humphreys before a recent meeting of the Society 





}of Gas Lighting. Of course, had the paper emanated from another 
| source, it would be just as timely and perhaps equally interesting: but 
| coming as it does from the pen of the Secretary of the American Gas 
| Light Association, we know that it springs from a source in every re- 
| spect calculated to speak with authority 

| Those who have closely noted the formation and progress of the vari- 
lous gas associations are agreed as to one result of this multiplication, 
which, briefly stated, is that the American Association’s field for useful- 
ness has been and is being curtailed. We do not wish to be understood 
as intimating that the American Association shows signs of decay, even 
while we admit that symptoms of weakness are undeniably not lacking. 
Apart from the feeling of local pride that must naturally act as a 
staunch support to the local associations, and which just as naturally 
must react inimically on the association that does not appeal to locality 





for sustenance, it must not be forgotten that the meeting of the Ameri- 
can Association is set f 
completed their labors 


or a time after all the district associations have 

There is much of homely truth and reasonable 
justification in the reply that is often made to the Secretary's appeal for 
a paper for the American Association, the response being (as stated by 
Mr. Humphreys) thus framed: ‘‘No; I cannot write anything for the 
American Association, because I have to prepare an essay for the meet- 
ling of the 


Association. I cannot write two papers in one year.” 
| Nor is it to be expected that one member should offer himself up as a 
| sacrifice with too great frequency; for it is also a fact that our American 
| gas engineers, who would and do not quail from 12 to 14 hours of hard 
| work out of each 24 hours, seem to dread the travail of composition. 
| This leads to the thought that there rea'ly is no good reason why the 
| American Association should ever lack an even lengthy paper list, be- 
| cause it is notoriously true that 75 per cent. of its large membership list 
are to be charged with never having figured as contributors in set form 
| to the proceedings. It is all very well to be a wheel-horse, but it is all 
| quite wrong that the same wheel-horses should be asked to do the pull- 
|ing from year to year. If all are to enjoy the good work that is done, 
each should be willing to contribute his quota at the proper time. 

However, if individual effort cannot be safely counted on, Secretary 
Humphreys seems to have discovered a way wherein collective work 
It seems to us, indeed, that if his 
| ** Research Committee” plan, properly elaborated, of course, were to be 
given a fair trial, the value of all our Associations’ work would be 
greatly enhanced. 
the sterling value of the records already made. 


| may be profitably substituted for it. 


\nd in saying this, we are not at all unmindful of 
On the contrary, we 
have a live sense of the lasting benefits that have been conferred on our 
calling because of their teachings and example. 

The Committee plan, too, would not lessen one whit the opportunity 
for securing stated papers ; perhaps it would aid us in obtaining them. 
|If the observation of one man is of value—and we submit there can be 
| no variance of opinion about this—can we not go further and say that 
| the observation of many men would be yet more valuable, 
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Mr. Humphreys has so clearly and cleverly outlined the many ways in | 


which his proposed Research Committee could be made effective, that we 
here have no need to again go over that ground; but having made the way 


clear, it is to be sincerely hoped that he will not allow the matter to go | 


by default by reason of not returning to the charge. Not only would 


the fraternity be benefited technically by his proposed procedure, but | 
we also incline to the view that the present tendency to support district | 
associations on pleas of locality and home rule, if we may so say, would | 


be decidedly Jessened. Give to all a common interest, be it ever so 

slight, and the future healthy growth and continued prosperity of all 
* Pid *. 

our associations will be at once and permanently guaranteed. 


Pusiic LIGHTING IN NEw York City.—Since the disruption of the 
‘‘combine” of some years ago, when the city of New York was obliged 
to pay $255.50 each per annum for arcs of doubtful candle power, we 
have, on the occasion of the annual opening of the bids for the city’s 
public lighting, been treated to rather odd vagaries in the figure line by 
the electric bidders. This year was no exception, and the Gas Commis 
sion are now engaged in an attempt to get from the electric light sup- 
pliers proposals sufficiently intelligible for the purpose of making a con- 
tract. The awards for gas lighting for the current year—May 1, 1889, 
to April 30, 1890—were made on the basis of last year’s rates, but the 
are lighting bids were all rejected, chiefly because of the erratic action 
of the Mount Morris Lighting Company, whose proprietors seemed fired 
with a desire to secure contracts on certain streets not named in the 
specifications submitted to them for estimate. As intimated before, the 
electric bids were all rejected, and July 2d was fixed as the time for 
opening the new propositions. It is pretty well settled, however, that 
New York will not have to pay in excess of 35 cents per arc per night 
for the current year, and that figure is certainly ample compensation for 
the lighting value of the ares maintained. 

In the meantime we are pleased to report that the Siemens Lungren 
Company is not only keeping up the excellent sample of street illumin 
ation (on Madison avenue between 31st and 33d streets) maintained 
through the agency of the Company’s regenerative burner of the Gordon 
type, but has extended the same over Fifth avenue, between 14th and 
23d streets. Along this footway 27 lamps have been placed, and we tell 
but the simple truth when we say that this is the most effective specimen 
of street illumination in the city. It must be seen to be appreciated, and 
there can be no doubt about it that the Gas Commission will, certainly 
next year, or possibly this year, arrange for a stated number of Gordon 
lamps as a portion of the city’s lighting scheme. Gas men visiting the 
metrepolis should not fail to inspect this exhibition, which to our eyes 
is the perfection of street lighting. 





PROGRESS AT LOGANSPORT, IND.—<A few years ago, or when the pres- 
eut management of the Logansport Gas Light and Coke Company took 
charge, they were handicapped with a $4 per 1,000 sales rate. As the 
Company was in bad repute with the people, heroic treatment of the 
schedule was considered about the best way to deal with it, and a cut to 
$3 50 was ordered. In due time other reductions followed until the 
reasonable figure of $1.60 was reached. It was presumed that the halt 
at this point would be a prolonged one ; but not so, for we are now in- 
formed by General Manager Rice that on May 25th a still further con- 
cession was granted. The gross price was cut to $1.50 per thousand, 
prompt payment (within 10 days) securing the following discounts : 

Monthly Consumption. Discount. Net Rate. 
Under 1,000 cubic feet.......... 10 per cent. $1.35 
1,000 cubic feet and over... .... 20 si 1.20 


This is perhaps as cheap a schedule as any now ruling in the country, 
when proper allowance for the conditions governing the supply is made. 
It also shows that gas men need fear no competitor in the race for favor 

with users of artificial light; for if a profit can be made in Logansport 
on gasat $1.20 per thousand what could be accomplished in other larger 
centers, were it in these places brought to a test as to what must be done 
to maintain supremacy. 


THE Philadelphia Common Council has adopted an ordinance con- 
ferring authority on the Department of Public Works ‘‘ to supply gas 
to consumers resident in adjoining counties whenever it shall be to the 
interests of the city so to do, and to make such regulations for the sup- 
ply and for the collection of moneys due for the consumption of gas as 
it may deem proper.” 


THE San Jose (Cal.) Gas Light Company has purchased a controlling 
interest in the local Brush Electric Light Company. 


THE Cape Island Gas Works have been purchased by Thomas M. 
| Ferrell, of Woodbury, N. J. 


Gas for fuel is sold in Poughkeepsie, N. Y,, at $1 per 1,000 cubic feet. 





The Value of Covering Steam Pipes. 
a 
Prof. M. EF. Cooley, M.E., of Ann Arbor, Mich., some time ago pre- 
| sented to the Michigan Engineering Society a statement of his experience 
on the value of covering steam pipes, more particularly with reference 
‘to the benefits ensuing from the prevention of radiation. In support of 
his position he gave the following illustration : 

The Thomson-Houston electric light plant in Ann Arbor has about 60 
feet of 7-inch pipe connecting the boilers with the engines, and twolarge 
steam drums above the boilers. 

In March, 1887, the steam at the far end of this pipe was tested to de- 
termine the amount of entrained water, the pipes and drums at the time 
being uncovered. An average of nine experiments gave 31.01 per cent. 
of moisture. In June of the same year, after the pipes were covered 
with magnesia sectional coverings, the quality of the steam was again 
tested, the average of five experiments giving 3.61 per cent. moisture. 
The tests were made by the same men, from the same connections, and 
in the same manner. The pipes and steam drums in March were sub 
jected to a draught, which, of course, aided the condensation. Enough 
water passed into the cylinders to retard the engines, producing a disa- 

greeable noise. In June the weather was warmer, and the pipes and 
steam drums were well protected ; the quality of steam at the boilers was 
tested in June, and showed about 3 per cent. of moisture. 

Assuming that 100 I. H. P. were being developed at the time, and 
that each horse power required 30 pounds of steam per hour, we would 
need 3,000 pounds of steam. If the steam is assumed to have 25 per 
cent. entrained water due to condensation in the pipes and connections, 
| then 4,000 pounds steam will need to be produced in the boilers, or 1,000 
| pounds more than necessary. To produce this steam will require about 
| 125 pounds of good coal per hour, or 1,000 pounds per day of eight 
‘hours. One-half ton per day at $3 per ton for 300 days = $450, which, 
‘at 6 per.cent., pays the interest on $7,500. Te actual cost of the cover- 
ing put on complete probably did not exceed $150. 








Effect of Light on Magnetism. 
ec 

At a meeting of the London Physical Society Mr. Shelford Bidwell 
showed a lecture experiment illustrating the effect of heat on the mag- 
netic susceptibility of nickel, and an experiment showing an effect of 
light on magnetism. In the first experiment a piece of nickel was at- 
tached to one side of a copper pendulum bob, which was held out of the 
vertical by bringing the nickel in contact with a fixed magnet. On 
placing a spirit lamp flame below the nickel, the bob was, after a short 
time, released, and oscillated until the nickel had cooled, when it was 
again attracted and the operation repeated itself. 

The second experiment had been recently shown before the Royal 
Society. One end of an iron bar, which had been magnetized and then 
demagnetized, was placed near a magnetometer needle. On directing a 
beam of light on the bar an immediate deflection of the needle resulted, 
and on cutting off the light the needle promptly returned to near its in- 
itial position. The direction of magnetization induced by the light is 
the same as the previous magnetization, and the bar seems to be in an 
unstable magnetic state. That the effect is due to light and not heat, 
the author thinks is rendered probable by the suddenness of the action. 

The President said he had tried the experiment himself and failed to 
get any effect, but after seeing the arrangement of apparatus used, he 
believed his non-success due to the comparatively great distance between 
lis bar and needle. Mr. C. Richardson asked if the results were differ- 
ent for different colored rays, and Prof. 8. P. Thompson inquired wheth- 
er the magnitude of the effect varied with the intensity of illumination, 
as in silenium, and also if any change was produced by altering tie di- 
rection of vibration of the incident light. Mr. G. M. Whipple wished 
to know whether any difference was pruduced by blackening the bars, 
and as bearing somewhat on the same subject, mentioned an induction 
magnetometer in which an iron bar used was demagnetized by plunging 
in hot water. The results obtained were very irregular after the first 
magnetization, and this may have been due to the instability shown to 
exist by Mr. Bidwell’s experiment. 

In reply, Mr. Bidwell said red light produces most effect, and black- 
ening the bar makes the action much slower. As regards silenium, the 
character of the effect is similar, but he believes the causes to be differ- 
ent. Polarized light produces no change. In answer to Prof. Hersehel, 


he said that any part of the bar is sensitive to light, and showed that 
illuminating both sides of the bar increased the effect. 
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The Personal Error in Photometry. 
—— 


By Pror. Epwarp L. NICHOLS. 


[A paper read before the American Institute of Electrical Engineers, | 


New York, May 22, 1889. | 
Whenever, in the course of photometric work, different observers 
have occasion to compare the same pair of lamvvs, it will be found that 
the results of their readings with the Bunsen »hotometer differ by an 
amount very much larger than the apparent mean error of a single ob- 
servation. 


Ordinarily, these differences are cloaked by the accidental errors due | 


to the fluctuations of the lights under observation, and they have, con- 
sequently, not received the attention which they merit. There has been, 
indeed, so far as I know, no systematic attempt to determine the precise 
nature and importance of this personal error, the existence of which has 
doubtless been recognized by very many observers. 

The introduction of the storage battery and the adoption of the incan 
descent lamp, supplied from the constant source thus afforded, as a sec- 
ondary standard, has, however, entirely removed the large accidental 
errors resulting from uncontrollable fluctuations in ourstandard of illu- 
mination, and the personal errors just alluded to accordingly stand out 
in their true importance. I have very recently had occasion to make 
some experiments upon this subject, the results of which may be of some 
interest to those who have occasion to work with the Bunsen photome 
ter. 

The character of the errors with which one meets continually, when 
ever the readings of two or more observers are brought into direct com- 
parison, may be very well shown by means of two sets of readings made 
by Mr. B. W. Snow and myself upon the same pair of lamps. These 
observations were made under precisely similar and uncommonly favor 
able conditions. The two lamps in question were of the same type, and 
being the only lamps in circuit with a large storage battery, they could 
be maintained at an almost absolute constant voltage. The two sets of 
readings are not presented here as an example of what may be done with 
the Bunsen photometer in the comparison of constant sources of light. 
They are indeed of no great accuracy, and contain larger accidental er- 
rors than some observations to which I shall have occasion to call atten- 
tion presently. They exhibit, however, very clearly the existence of the 
personal errors of observation which are to form the subject of this pa- 
per. 

TABLE 1. 

Two parallel sets of ten readings upon the candle power of an incan- 

descent lamp. 


(1) (2) 
(B. W. 8. observing.) (E. L. N. observing.) 

Readings. Differences. Readings. Differences. 

Cc. P. C. P. P i C. P. LB. Per ct. 
12,12 a = 91 12.56 .044 = .B5 
12.32 .088 = 42 12.60 .084 = 67 
12.16 072. =< .59 12.36 18 = 1.25 
12.16 072 = .59 12.56 .044 = .B5 
12.28 .048 = .39 12.64 i = .99 
12.40 168 = 1.38 12.60 .048 = 67 
12.28 .048 = .39 12.56 .044 = 1) 
12.08 ji = 1.30 12,40 116 = .93 
12.12 sis = .92 12.32 196 = 1.35 
12.40 1 = 1.24 12.56 .044 35 

Averages. 
12.232 .104 .852 | 12.516 .089 717 


It will be seen from the above table that while the apparent mean er- 
ror of a single observation is only about one-tenth of a candle, and the 
probable error of each set only .022 candle, the two averages themselves 
differ by .284 candle. 


The following experiments were made for the purpose of determining | 


the nature of this personal error : 

Three incandescent lamps of the same type and voltage were selected, 
care being taken to choose specimens the carbons of which were as 
straight as possible. These lamps gave 16 candles at 110 volts. They 
were connected in multiple to the terminals of a storage battery giving a 
potential difference of 120 volts. Adjustable resistances of German sil 
ver wire were placed in the line leading to each lamp and in one of the 
mains leading from the battery. (See Fig. 1.) 

The lamps, together with the above-mentioned resistances were set up 
in a photometer room which contained two Bunsen photometers. The 
connecting wires were of such length that the lamps could be moved 
from one photometer bar to the other without breaking connections. 
One of the lamps was set up as a comparison standard at the end of the 
shorter bar. Each of the other lamps was then compared with this stand- 
ard, the resistances being adjusted until these lamps were found to bear 





| the same relation as to brightness to the standard. In other words, they 
| were brought to the same intensity by a method which eliminated the 
systematic personal errors which it was my purpose to study. 

The two lamps were then placed at the ends of the longer photometer 
bar, the length of which was 400 centimeters. It was divided into 800 
|equal parts. The lamps had been measured with the planes of the fila- 


|} ment at right angles with the photometer bar, and care was taken in 
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| setting them upin their new position to place them at the same angle 
and presenting the same face to the bar as before. A closed circuit volt- 
meter between the terminals of the battery enabled the observer at the 
beginning of a set of readings to bring the lamps to the proper potential. 
In order to insure greater constancy in the degree of incandescence 
throughout the series of tests, the lamps were maintained at a potential 
considerably below the normal, their candle power being about 12 instead 
| of 16 candles. 

A number of observers, all of whom were accustomed to photometric 
measurements and some of whom had had extended experience, were 
asked to make a set of ten readings each upon the two lamps. The re- 
sults of these two readings are given in Table 2. 


TABLE 2. 


Ratio of two incandescent lamps, previously adjusted to equal bright- 





iness. The measurements are made in the usual manner, by means of 
| the Bunsen photometer. 

I, and J; are the intensities of the right-hand and left-hand lamps re- 
| spectively 


Observer Ratio, Personal Error 
A .... 1.0590 + .0040 — .0558 
B. 0.9701 + .0044 + 0331 
C 1.0021 + .0022 .O189 
D 1.0191 + .0072 .0159 
E 1.0182 + .0039 — .0150 
= 1.0902 + .0057 — 0870 
G 1.0733 + .0053 — 0701 
i. 1.02938 + .0042 .0261 
I. 1.0297 + .0050 — ,0268 
J 1.0220 + .0027 — (0.188 


, I, : 
The true value of the ratio, i” determined previously by comparing 


each lamp separately with the standard, was 1.0032 + .0015, which value 
was used in computing the ‘* persona! ” error. 

It will be seen from inspection of the table that none of the averages 
fall at the middle of the bar, nor are they distributed around it in such 
a manner that the most probable value of the entire series, calculated 


by least squares under the assumption that only fortuitous errors exist, 


| approximates to unity as it should do, were the lampsof equal brightness 
and were there no systematic errors to vitiate the result. On the other 
hand, the readings lie, with a single exception, on one side, namely to 
the left hand of the center of the photometer bar. It will be seen more- 
over, that the probable error calculated for each set separately, without 
| taking cognizance of any systematic error, is very small in comparison 
with the differences between the mean results of the various sets, and 
especially in comparison with the variations of those averages from 
unity. 

The Bunsen disc with which these observations were made was 
mounted in the usual manner, the two sides of the disc being viewed 
simultaneously by means of two plane mirrors set at the proper angle 
behind the former. It was noted that the almost universal habit in read- 
ing was to use the two eyes independently, one eye fixed upon each side 
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of the disc. It seemed probable, therefore, that the personal error arose 
from the unequal sensitiveness of the observer's eyes, in that he would 
unconsciously set the disc at too great a distance from the lamp which 
illuminated the side of the disc which was being observed by his more 
sensitive eye. It appears, if we accept this explanation, that the nght 
eye was the more sensitive in all the cases under observation excepting 
one, that of the writer (see Table 2, B), whose readings would indicate 
the opposite peculiarity. 

In order to reverse the relation of the observer to the photometer bar, 
without altering any of the other conditions of measurement, a large 
mirror was set up opposite the photometer ata distance of about 40 centi- 
meters. The observer, by sitting with his back to the bar, could then 
see the images of the Bunser disc in the mirror, and his right and left 
eyes were reversed with reference tothe lamps. Sets of ten readings 
were made in this manner by some of the same observers as before, the 
object being to test the hypothesis just stated. The results thus obtained 
were, however, complicated by the unforeseen circumstance that the 
method of using the eyes in observation was not the same when the im- 
age of the disc was seen in the mirror as when it was viewed directly. 
The observer, when using the mirror, no longer used his eyes independ- 
ently, but scanned the image as a whole, so that both eyes had a share 
in determining the brightness of each side of the disk. The result was 
to produce a change in his settings not by introducing a systematic error 
equal and opposite to that occurring in the first series of observations, as 
had been expected, but by eliminating the error in question. In a word, 
the settings with the mirror were in better agreement than those made 
by direct observation, and they gave xyesults much more nearly in ac- 
cordance with the known equality of the lamips. 

In my own case, however, an exception to the above statement must 
be noted. Very possibly as the result of an effort to repeat with the mir- 
ror the precise method of observation followed in making the direct set- 
tings, I continued to use my eyes independently, viewing the image of 
one side of the dise with the right eye, the other with the left. There 
resulted a set of readings, such as I had expected to obtain from all the 
observers, the mean of which lay as far from the center of the photom- 
eter bar as the mean of the direct readings, but upon the other side. 
(Compare sets ‘‘ B,” Tables 2 and 3.) 

The results obtained with the mirror are given in the following table: 


TABLE 3. 
Ratio of the two lamps, determined by observing the images of the 
Bunsen disc in a large mirror ; the observer placed with his back to the 
photometer bar : 


Observer. Ratio, : Personal Error. 
0 Se oe Oe Pee 1.0070 + .0026 .0028 
_ ee ee ee 1.0444 + .0011 0414 
ds orig Medak gabacia alerts 0.9964 + .0053 0068 
dies Gtisk kas dena pew wes 1.0141 + .0025 0109 
I ac ia Sins pila at ace te ee L.0004 + .0056 0028 
Doki in ccilets aarinaiee eadaines wk 1.0134 + .0045 0102 
re Rr a alecad anit oct 1.0004 + .0031 .0028 


The observations with the mirror were followed by four sets of direct 
readings made with one eye bandaged. It was found that although more 
fatiguing, these monocular settings were made with a feeling of certainty 
on the part of the observer which had not accompanied the settings made 
with both eyes. In the latter case, indeed, a conflict between tendencies 
to set the disc in two distinct positions had been very apparent, the ob 
server unconsciously choosing now one, now the other, as the true posi- 
tion. The set of readings, given in full in Table 4, will serve to illus 
trate the result of this tendency. The instances in which the observer 
seems thus to have temporarily changed in his judgment of the true set 
ting, are printed in heavy type. 


TABLE 4. 
No. Reading No Reading. 
ihan ti aea ee shat ena nee’ 1.033 — PET ee er ac Seis ww wre gia 
RE Ee Vash chars waco 1.022 Wakwaan a aidan chee ei Ee 1.053 
ee Kiae Hee KES he RR SR. Rr ee ees Senn an 1.023 
Shtchwswwaes ne dak ven aactkes 1.023 __ ae pak seas Ss 1.033 
Biccseuceaueek ee esseeuabaa REG BE kedsseciks oedeee 1.030 


This tendency to vacillation disappeared almost entirely when only 
one eye was used. The readings obtained with a single eye not only 
agreed much better among themselves than those made under like con- 
ditions using both eyes, but the results obtained with the left eve were 
identical with those obtained with the right evc, and both seemed to be 
entirely free from the systematic persenai error that had been found to 
vitiate readings made in the usual way. 
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The results of such a set of monocular readings, made by Mr. Snow 
and myself, all other conditions remaining the same as in previous 
trials, are given in Table 5. 


TABLE 5. 


Observer Eye Used. Ratio Personal Error. 
Bow. ee acce Ce) «ws. LOS = Oe..... 2 
We fe CR) cs S,.0008 + G01 .... :60m 
KE. L. N. -» (Right) .... 10001 + .0017 .... 0081 
36: ses Sete) ecce, SOCCL + ORES .... UE 


It will be seen that the probable error of each set is much smaller 
than in the sets of observations made with both eyes; also that the read- 
ings of two observers, whose mean results from similar sets with both 
eyes had differed by 8 per cent. (see sets ‘‘ A’ and ‘* B,” Table 2), are in 
complete agreement. 

Finally, it will be noted that the results of these four monocular series 
differ from the accepted value of the ratio of intensities of the two lamps 
(1.0032) by an amount less than the probable error of each set. 

It had been my intention to extend the experiments described in this 
paper to a much larger number of observers. Tho evidence obtained, 
however, seemed quite sufficient to establish the existence of the per- 
sonal error in photometry, and to show that it was in general very far 
from being a negligible quantity. Frequent repetitions showed that, in 
my own case at least, the error was very nearly constant, and I think 
that it would be quite possible to establish a personal equation, and to 
apply the proper correction. 

A much better plan, however, would be to so modify the photometer 
car itself as to insure the use of both eyes in the inspection of each side 
of the illuminated disc. Several forms of photometer, already described, 
partially fulfill the necessary requirement. Any device which would 
bring the images of the opposite faces of the dise into a vertica! line in 
the field of view would doubtless serve to eliminate the error in ques- 
tion. Observations with such a photometer would correspond in char- 
acter to the ‘‘monocular” readings given in Table 5. Not only would 
they be free from the systematic error to which the ordinary form of 
Bunsen photometer is subject, but the accidental errors would be much 
smaller, and the degree of uncertainty which attends the determination 
of candle power by our present methods would be in great measure 
diminished. 
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Ventilation by Gas. 


ee 
By J. F. SIMMANCE. 


[Contributed by the author at the Liverpool Meeting of the Royal In- 
stitution. 

It is difficult, in a paper like this, to avoid going over ground already 
familiar to you; as probably ventilation, as a science, has been studied 
as much as most subjects. But ventilation in connection with gas light- 
ing, although in itself pretty old (having been first introduced by the 
late Mr. J. O. N. Rutter, of the Brighton Gas Company, in 1833), is, as 
a study, comparatively new to most persons. Naturally, its fundamen- 
tal principle, of producing a movement in the atmosphere by effecting a 
difference in specific gravity by expansion, is taught in all elementary 
schools ; but a practical application of it to combine artificial illumina 
tion with sanitation, and thus to utilize the heat-giving properties of coal 
gas in a way calculated to turn them into distinct advantages, is, I 
think, little known. In fact, I may go so far as to say that ventilation 
itself is not well understood, in spite of the attention which has been 
given to it. For instance, in a neighboring town hall (a new building), 
a few nights since, during a dramatic performance, some of the star 
lights were extinguished by accident, and being turned on again unlight- 
ed, we in the auditorium could distinctly perceive the odor of the escap- 
ing gas, although we were 30 feet below the burners, and this in spite of 
the most modern ventilating appliances fixed in the roof. Again, nearer 
home, in one of our public buildings, an escape of gas at the top of the 
room, immediately beneath a range of 24-inch mechanical ventilators, 
can be detected at once by any one in the room. This is not ventilation: 
but I have no hesitation in saying that, with a properly arranged system, 
all gas would, under the circumstances, pass away unperceived. In a 
properly ventilated room, you should be able to smoke a cigar through 
to the end, and yet a person coming in a few minutes after should not be 
able to detect any odor. The air should be constantly changing, as wa- 
ter in an aquarium is constantly renewed. Certain exhalations from the 
lungs should be removed, and a requisite supply of air, in such quanti- 
ties as to make such impurities removable, should be admitted. It 





should be noticed that no more inlet and outlet is required per person in 
{a small room than in a large one; and the provisions of the Medical 
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Boards, that every hospital patient should have a certain number of cu 
bical feet of space in the room is, to my mind, a tacit confession that the 
ventilation is not to be relied on, and that in consequence it is necessary 
to make such provision that patients shall not be quickly inconveni- 
enced. What is the first thing done in the morning? To open windows, 
etc., to dilute the accumulated and stagnant impurities of the night. 
And the provision of a great cubical area per inmate is simply a precau- 
tion in the way of diluting the impurities as inuch as possible. I must, 
of course, admit the beneficial effects of large areas, as they have thi 
very good effect of maintaining a more equal temperature by lessening 


the etfect of wall radiation, which would soon make a small apartment 


uncomfortably warm, ventilation or no ventilation. But aman should 


exist as healthily, so far as his breathing apparatus is concerned, in a 
cell just large enough for his body, as in a cathedral, provided he is not 
required to breathe the same air twice. 

I have, in the first place, to point out that a combination of gas light 


the best results in each. There are, roughly speaking, four methods of 
ventilation—(1) diffusion, (2) specific gravity, (8) vacuum caused by the 
action of wind on cowls, and (4) fans driven by mechanical power, You 

a will say at once that the two first and the two last are identical. They 
are, practically ; but I prefer dividing them thus. 

The diffusion method of ventilation is the way in which most living 
rooms are ventilated. The diffusion between the warmed interior and 
the fresher air outside takes place gradually through plaster, bricks, ete, 
The chimney also draws in its supply from the windows and doors, which 
supply comes straight across to the fire, leaving the top stratum of heat- } 
ed products almost untouched, except by diffusion. Even with a large 
fire in a room, the air close to the ceiling is generally unbearable. But 
it must not be forgotten that a good deal of the heat there is heat radiat- 
ed from the ceiling, and is not heated products. In many cases air 
bricks are let into the outer walls of rooms, high up, presumably to al- 
low the heat to escape ; but then real ventilation is generally set up un- 
intentionally, as these all act as inlets, and the air current cools down the 
hot products in its passage through them to the fire, and probably brings 
them within the range of the chimney’s attraction or vortex. The ob- 
vious objection to this is the cold draught upon the heads of the persons 
in the room. A distinct case of this sort of ventilation can be experi- 
enced near Liverpool, where the architect—a man of much eminence 
has, in dealing with a room some 35 feet by 25 feet, inserted two ventila 
tors, each of about 12-inch capacity, in the ceiling, and carried them out 
at the ridge ; there are also 10-inch by 5-inch inlets arranged round the 
room. ‘With such an array, one would expect good results ; but, unfor- 
tunately, there is a large fireplace at one end of the room, and the heat 
evolved by the combustion of about 4 ewt. of coal at the base of a chim- 
ney shaft running up level with the ventilators entirely upset matters. 
Instead of the chimney drawing its supply of air from the inlets placed 
so invitingly in the walls, it is capricious enough to prefer getting in at 
the 12-inch grid in the ceiling. The room is ventilated; but, standing in 
a familiar attitude before the fire, the draught upon one’s head is execru 
ciating. In facet, the coldest place and time is before the fire when one’s 
clothes are scorching. All this naturally alters when the doors or win- 
dows are opened. 

The second method of ventilation is by specific gravity, or artificially 
increasing the difference in temperature between the air to be removed 
and that to be inducted. In the case of the fire draught that also is by 
specific gravity ; but, as I have said, I prefer classing them separately. 

I now come to mechanical cowls, ventilators, ete.; and I must say at | 
once that I have had very little experience with these, but evidently 
their extracting power varies as wind-force varies. Fans driven by pow- | 
er are not common except in mines, tunnels, etc., and it does not seem | 
necessary to go into that subject. 

Now, the point of this enumeration of these different systems is as fol- 
lows: In the case of diffusion, as the quality of our bricks and plaster 
varies, and the fitting of our windows and doors approaches perfection, 
and as we have a big or a small fire, so will the effect upon the room 
vary. It is not a reliable system of ventilation, nor can it be put down, 
even approximately, in figures. With a mechanical air-pump cowl, the 
wind-force varies ; and with a cold, still atmosphere it appears to me 
that the heavy cold column of dense air in the vertical flue would drop 
straight down as a shower bath, should a slight warmth be generated in 
the room below. Again, it appears to me that ventilation so obtained is 

hs not a constant quantity. With a mechanical fan, the quantity is con 
q stant, but for ordinary use it is out of the question. I am informed that 









ing and ventilation is the cheapest and most efficient method of etfecting 





at our town hall a fan is driven by a gas engine, and acts perfectly. | 

Naturally it does ; but to use one set of gas apparatus for lighting and | pass on to the amount of gas required to give that light. Naturally, this 

another for ventilation is like having one fire for warming a room and | varies with the quality of gas in the town ; and in a greater degree upon 
' 


another to in draught up the chimney. But by utilizing the heat 
f the gas | ntilating by specific gravity, the amount of out- 
put is enti it is practically unaffected by extraneous 
‘ircumsta \ certa it is produced by the combustion of a given 
quantity of The area and height of the ventilating shafting are ar- 
ranged in accordanes th actual requirements and known rules; and 
although these rules p t out that small variations must oceur, the 
range of these il S 1S SO ¢ isily ealeulated that. as I have said, this 
system of induced draught is practically unaffected by any uncontrolla- 
ble circumstances. Thus in certainty and efficiency we can only com- 
pare ventilat ting with mechanically worked fans; and 
when we loo pon them from an economical poini of view, the fact that 
one lights | ventilates at one and the same time, places it at once in a 
position oF su 
Now, before gon nto the more technical part of our subject, I 
ishould ment electricit sa lighting agent. I do not for one moment 
presume to say a word as to its future ; but, perhaps, on consideration, 
lyou will agree wit e that a lighting system which admits of its com- 
bination wit tic kely to maintain a foremost place. The ab- 
sence of hea has been unthinkingly indicated as the great ad- 
vantage of t tric light, is undoubtedly its very great disadvantage; 
las, in addition the cost of lighting, some other system of inducing a 
movement e atmos ere of apartments. must be adopted. When 
the actual a tage . hot light possesses are fully grasped by 
| architects, a more severe blow will be dealt at indoor electric lighting 
than any it et received by the development of gas lighting. 
Having now laid befor yu my reasons for believing the subject of 
my paper to be wort of careful consideration, I will proceed to place 
before you a few elementary particulars as to methods of arriving at a 
proper bas the construction or ordering of gas ventilating apparat- 
lus, of descriptions suitable for any sized apartment. Naturally, the 
number of persons in the room, the quantity of light required, ete., 
cause this apparatus to require modification under various circum- 
stances ; but the simple formule I propose to mention are, I think, of 
such a nature as to admit of any person, whether architect or not, work- 
ing out a scheme of ventilation for his own large or small rooms. 
The data upon whicl e must base our calculations are : 
1. The light required for adequate illumination. 
2. The amount o is required for producing that light. 
3. The seal yr space ¢ the room (number of inmates). 
4, Air required to supply (a) the lungs of the persons present, and (b) 


the gas lights 


5. The temperature of exhalations from the persons present and of the 
| products « ras COMDUSTION 

It will be seen that if we have all this information, we shall know the 
amount of air required by means of inlets, and the quantity for which 
we must provide exit. The former may be left to itself so long as it is in 


~ 


excess, as naturally it is the outlet which governs the inlet. 


Now we come to the information required for estimating these outlets: 


6. The length of the upeast shaft. 


7. The temperature of the external atmosphere. 

8. The temperature of the mixture of products of combustion and vi- 
tiated air at the base of the upcast shaft. 

The question of this upeast shaft I will deal with later. For real in- 
duced extraction, a vertical, or at least a rising shaft is a necessity, if the 


| outlets are to be kept of a reasonable size, as the addition of a tube 12 


inches square, 10 feet long, to a 12-inch aperture in a roof would treble 
the output, with a difference of 25° between the two atmospheres. 

The metho 
as follows 


The light required for adequate illumination varies, of course, for 


s of estimating the various points I have enumerated are 


| rooms for different purposes ; but I shall take as a fair average that the 


licht at the ends of the room shall be equal to that given by one stand- 
ard spermaceti candle (six to the pound), burning at the rate of 120 
grains per hour, held at a distance of two feet from the wall or surface 
to be lighted. This is equal to 0.25 candle, as you know that light de- 


creases in inverse ratio to the square of the distance. So we get— 


CD Illuminating power of light required ; 
D being the distance from the proposed position of the light, and C the 
amount of light required upon the wall or table. 
I may say that ; of a candle, held at rather more than 3 feet from 
the wall, is a fairly good light; but anyone with a standard candle can 
judge for himself the light required and calculate accordingly. 


Having now the means of ascertaining the power of light required, we 
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the style of light used. Liverpool gas, burnt at the rate of 5 cubic feet 
per hour in a standard batswing burner, gives a light equal to about 21 
slandard candles, and is thus called 2i-candle gas. We will base our 
calculations upon this. 

We now proceed to discuss the kinds of ventilating lights; and I 
think we may take these as three in number.— 

1.—A well-governed cluster of flat flames, burning from non-corrod- 
ible steatite burners. 

2.—A compound Argand. 

3.—A type of lamp called (I do not know why) a regenerative lamp. 


You observe that I do not mention the sun-burner, with little stars of 
flames projecting horizontally, which, although used largely in theaters, 
is too unscientific and extravagant to be extensively employed in the fu- 
ture. One removed from the Bank of England, in London, and tested 
in a photometer gave the magnificent result of 1 candle per foot of gas 
burnt. As all the three systems I mention yield upwards of 7 candles 
per foot, I think we need not consider the old-fashioned system. 

The cluster of flat flames gives an illuminating power, when in a 
properly arranged sun-burner, of about 7 candles per foot. Its advant- 
age is the absence of any glass which might require cleaning, and the 
brilliantly warm tone of the light it throws. The compound Argand is 
a series of concentric rings of steatite with well-arranged air supplies, 
and a flash or pilot light in the center for burning constantly. The glass 
chimney is short and not liable to break, One going in my own office 
here has been alight night and day for more than 12 months, and the 
original chimney is still intact, and I expect it to last for years. This 
type of light gives over 8 candles per foot. The so-called “regenerative” 
lamp is an arrangement by which the heating of the flame is facilitated. 
Large quantities of oxygen—the maximum amount, in fact—can be 
brought into the flame without impairing its steadiness. Also arrange- 
ments are made for preventing a cooling down of the flame by cold cur. 
rents. This light (fitted with opal reflector) gives the highest result known 
—viz., an effective downward light of 18 candles per cubic foot of gas. 

We can now estimate the quantity of gas required for producing the 
amount of light we have found requisite— 

q = #8 per hour. 

As to the number of persons likely to be in the room at one time, this 
will be a fixed quantity, and must be taken as the maximum seating ca- 
pacity. 

We now come to the amount of air required for (a) the lungs of the 
people, and (b) gas combustion. An adult breathes about 15 times a 
minute ; each respiration being about 30 cubic inches of air, which should 
coutain one-fifth oxygen. The air we breathe appears to be nearly alike 
in composition everywhere, and contains traces of sulphureted hydro- 
gen, ammonia, etc., but is practically a mixture of carbonic acid, oxygen, 
and nitrogen. The carbonic acid exists in only about 5 to 10,000 vol" 
umes. On respiring the air a change takes place, both in the blood it- 
self and in the air. With the former we have nothing to do. The air 
is increased in temperature, being at its expulsion at the temperature of 
the lungs themselves, and only varying a few degrees according to the 
time it remains in them. The carbonic acid of the air is increased and 
its oxygen diminished in nearly the same ratio. We thus see that each 
respiration or expiration is the means of removing a certain proportion 
o1 carbon from the lungs. It is also proved (if I remember rightly, by 
Allan and Pepys) that after being charged by re-respiration with 10 per 
cent. of carbonic acid, it would not take up any more, even if breathed 
over and over again until life was extinct. From every volume of air 
about 44 per cent. of oxygen is changed by its combination in carbonic 
acid, and rather less than 4 per cent. of carbonic acid takes its place. 
This is only an approximate amount, as the quantity of carbonic acid 
in respired air varies very much under different circumstances. There 
are some peculiar features about this. For instance, women exhale less 
carbonic acid than men of the same age, with whom it increases gradu- 
ally up to 40 years of age; and then, after remaining stationary for a 
time, diminishes. In the case of women, it is stationary for a large part 
of their lives. Then external temperature varies the amount of carbonic 
acid exhaled ; as within 38° and 75° F. every 10° rise diminishes by 2 
cubic inches per minute the carbonic acid exhaled. Also, more carbonic 
acid leaves our lungs in spring than at any other time; more also when 
the atmosphere is moist than when it is dry; more when food is con- 
sumed than when we fast; more when farinaceous is used in larger 
quantities than animal food. A fair average is 1,346 cubic inches per 
hour, or 8 ounces of solid carbon in 24 hours. Now, taking the figures 
as just stated—that 4} per cent. of oxygen is abstracted and 4 per cent. 
of carbonic acid added at each respiration, and also the fact that 10 per 





cent. of carbonic acid is poisonous, we have in 100 volumes of air, after 
a first respiration, 4 per cent. of carbonic acid, 7.8 per cent. after the 
second, and then at once we reach the point where the injurious effect 
comes in. It will be seen that having 21 per cent. of oxygen in each 
volume of air, and exhausting this at the rate of 44 per cent. per respira- 
tion, there is still a supply of oxygen, although the limit of healthy 
breathing has been passed at the third breath. But carbonic acid and 
water are not the only products from the lungs. Wiederhold has stated 
that ammonia, chloride of sodium, uric acid, and urate of soda and am- 
monia may be very readily detected in the condensed vapor of ex- 
pired air. 

I have gone thus into this point to show that, in my opinion, ventila- 
tion can only be accomplished by causing a steady upward movement 
in the atmosphere of a room, and introducing entirely new oxygenating 
material. ‘ 

As I have said, an adult requires about 450 cubic inches of air per 
minute, 27,000 cubic inches or 16 cubic feet per hour. In Molesworth 
and many other books 3 or 4 cubic feet per minute is given as a man’s 
requirements; and it looks to me as if they had confused square inches 
and cubic inches. But, to be certain, I consulted an eminent surgeon, 
who corroborated these figures of mine, and pointed out to me a list of 
authorities, unconnected with ventilation, but intimately acquainted 
with the wants of the human lungs, whose calculations give me ground 
for my 16 cubic feet per hour. Naturally one would allow a margin, 
and I propose estimating upon 20 cubic feet per hour. 

The secund part of our fourth point is the air required by the gas 
lights, and which alters according to the type of light. In the cluster 
of flat flames I have here no artificial means are used to create a 
draught. In the compound Argand, arrangements are made to supply 
air at the base of each ring of flame, and a separate intake of air be- 
tween the glass and copper chimneys aliments the tips of the flames. 
I should say that with a 16-candle gas this Argand gives 33 per cent. 
more light than the flat flames, it having been constructed by Mr. Wm. 
Sugg (the inventor of both systems) for that quality of gas. He has 
now perfected an arrangement of elongating the air chambers of the 
burner so that with Liverpool gas it should as far surpass the flat flames 
in duty as it does in London with the poorer gas. 

With this ‘‘ Cromartie” lamp the currents of air impinging on both 
sides of the flame do so at right angles to its surface, and in obedience 
to the induced draught of the eduction tube, spread along the flame in 
most intimate connection. By this arrangement a large quantity of air 
is drawn through the lamp. But as the air supply varies so consider- 
ably, being affected by the size and type of lamp, the quality of gas, 
etc., in order to avoid complication in our calculation I have decided to 
take 20 cubic feet of air per cubic foot of gas burntas a maximum quan- 
tity which will meet the demands of either of the systems discussed. 

The reason for requiring the temperature of the exhalations of the 
persons present and the gas combustion is, of course, to enable us to 
calculate the expansion ; for it is certain that a cubic foot of air coming 
into the room is in a very different condition when it goes up the venti- 
lating shaft. But the breath from the lungs will be diluted to such an 
extent by the surrounding atmosphere (which we may take roughly to 
be 65° F.) that its 98° will be reduced to 70° within 18 inches of the lips, 
which makes the question not worth considering. But the heat of the 
gas is a more important matter ; for it is by means of this heat that the 
products, shooting up the inner tube, diffuse themselves all over the 
outer tube area within a foot or so of the end of the inner tube, and ob- 
viously draw in large quantities of the atmosphere which jackets the 
inner tube. In fact, the inner tube acts like a steam jet ventilator or 
water spray, and in addition superheats this jacket of steam and vitiated 
atmosphere, and so accelerates its passage up the shaft. 

It appears reasonable that the ‘‘Cromartie” lamp should not be so 
hot at the outlet as the others. So much of the heat of its gas combus- 
tion is transformed into radiant heat on account of the extent of absorb- 
ent and radiating surfaces with which the products of combustion are in 
contact, that (comparatively) very little is left in them. The Argand 
would appear to be as hot as any ; the entire heat being gathered in a 
small compass, and projected upon a small space, comparatively un- 
cooled by the surrounding atmosphere, which immediately lowers the 
temperature of the more accessible products of the flat flames. Judging 
the heat at a sufficiently zreat distance to admit of any possible dilution 
and cooling to take place, at the exit of the inner tube only we find that 
to estimate 750° as the heat of the gas combustion at a maximum will 
give us the means of calculating our point of the temperature at the 
base of the eduction tube. You must not forget that this is the inner 
tube only ; the aggregate of the inner and outer, when complete diffu- 
sion or dilution takes place, is much lower. The estimate of 750° is too 
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high for the ‘‘Cromartie ;’ but I do not think that, taking all points 
into consideration, we shall do harm by calculating all the lights alike. 

So far we have been seeking data to enable us to compute the volume 
of air we require to find its exit hourly. We now answer questions Nos. 
6,7 and 8. The height of the vertical shaft must, in a great measure, 
depend upon the architectural necessities of the building, and may be 
looked upon as arbitrary. If you cannot get height get area; if you 
cannot get area get heat. By-the-way, do not infer from this that, not 
getting area or heat, height will do. The temperature of the diluted 
products of combustion at the base of the upcast shaft is as nearly as 
possible 400°. The temperature of the external atmosphere is the mean 
between, say, 30° and 90°, or 60°—a good average. 

Having now gathered together all our data, we can formulate them; 
but before doing so we must look for a moment at the principle upon 
which we are working. The expanded air is forced up towards that 
stratum of the atmosphere where the rarefaction is equal to its own. 
Should it not lose its heat, and yet be protected against diffusion hy con- 
finement in a shaft, it should rise until an equilibrium is restored. But 
with our subject we find the hot products get cold by the absorption of 
heat and re-radiation by the flue material itself. We can keep the pro- 
ducts together by a flue, and so make more use of their ascending power 
by preventing diffusion ; but the loss of heat is completely damaging to 
any great confinemeut in the flue, and consequently to any minute de- 
tail in the calculations concerning it. We know the rules of falling 
bodies ; but they do not apply at all to this, though they would do so if 
it were not for this loss of heat. There isa known variance between the 
specific gravity of the heated products and the cooler atmosphere ; but 
its preservation depends to a large extent upon the material and position 
of the flue. A comparison, though not a good one, is that of a cork deep 
down in the sea. It preserves its own specific gravity amidst the enor 
mous pressure of water, and when released from that great depth bounds 
upwards. But its relation to the specific gravity of the sea alters as it 
gets near the surface ; in fact the water gets lighter, so tospeak. Per- 
hapsa better comparison would be a balloon of hydrogen, with a hole in 
the crown allowing a constant escape of the inflating gas, released from 
the earth. I am aware my comparisons are not good, but there really 
is a difficulty in finding a parallel with the products of combustion 
whose increase of weight is so variable, and is acted upon by so many 
causes—material of flues, outside weather, barometer, etc. 

But we can, perhaps, do better. We may take the results of varying 


| perature, by 720. We will say the construction of our ceiling allows of 
la 5-feet vertical shaft, we thus get a passage of 29,520 cubic feet should 
| the shaft be 12 inches in diameter. This would change the entire air of 
the room in about an hour and a half; the air issuing at the rate of about 
6 miles an hour. We do not require so large an outlet; in fact, the less 
we can do with, the less likelihood of draught, apart from the question of 
cost. So, as the 14,552 cubic feet we want is to the 29,520 cubic feet, so 
is our required area to 1 one foot square. Then a 9-inch diameter round 
flue would fulfill all our requirements. As a matter of fact, lights to il 
luminate such a room are constructed, as a rule, by the best firms, with 


9-inch shafts. With such an arrangement ventilation is certain, pro- 
vided the most elementary philosophical laws are complied with; it can 
be produced in a moment by turning on the gas-cock; the ceilings are 
kept free from all discoloration by the combustion products; and the 
general effect in light is superior 

I now pass on to a few points of interest which may, I think, forestall 
some queries from you 

Down-Draught.—This should never be a difficulty when the building 
is notsurrounded by higher buildings, and has no direct communication 
with any larger apartment or building; neither obviously, should it have 
a large fire going in the same room as the ventilating light, unless the 
proper inlets for air are allowed. I have, I think, shown that our ven- 
tilation is derived from heat at the bottom of vertical shafts; so a fire and 
a ventilating lamp in the same room must be considered in the light of 
our formule. If the light gives the greatest velocity to the air, the fire 
must suffer; if the fire is the hottest, the light will not work. But give 
the fire enough air by inlets to supply the chimney, and give the light 
enough air for its shaft, and both will work well. At a club smoke-room 
near here there is an old-fashioned sunburner with a shaft having an 
outlet on the roof. The fireplace of the room holds a fairly good fire, as 
a rule, and insufficient inlets are provided, so the fire gets most of its 
air from the sun-light—all the combustion products being drawn straight 
down, mixed with outside air, to the fire. Now, in the summer, when 
no fire is going, and the room is actually cooler than the sun-baked 
chimneys, I have no doubt that the sunlight will ventilate—drawing its 
air from the chimney by reason of the superior velocity of the gas- 
heated products. Then, to secure a constant upward-current, it must not 
be forgotten that the heat in the chimney must be sufficient to expand in 
some degree the whole column of air. If the tube is in an exposed con- 
dition, and is made (say) of sheet iron, its length is not doing much 


experiments, and accept a formula that will cover all these results; so| good unless the tube is warm for the whole of its length. If you were 


that if you propose to use an iron, brick, earthenware or zinc flue on a 
roof or under floors, in a wall, or on its outside face, your ventilation 
will come out right. 

Let C = Candle power required. 
D = Distance from farthest wall to position of light. 
I = Illuminating power of light required. 
d = Duty per foot of gas. 
A = Air per foot of gas. 
a 
N 


II 


= Air per person. 
= Number of persons. 
v = Volume uncorrected. 
T = Temperature (F.) at base of tube. 
V = Volume corrected. 
H = Height of tubes in feet. 


COD* = I, (3) A+aN=v. 


v 
() T—60+v=V ¥ H (T — 50) 720 = 


the quantity discharged under these conditions through a tube 1 foot in | 


area per hour. As this quantity is to the quantity required to educt V, 
so is the necessary area of tube to one foot (144 square inches). 

I will now take as an example a small room 40 feet square by 25 feet 
high, and seating 400 people. Supposing we propose to use one light, 


to make two flues of equal length and area, standing side by side, one in 
a brick setting and one in a sheet-iron tube, both communicating with 
a closed chamber in which a fire was burning, the one with the least 
radiation would be the upcast, and the other the intake. 

Going back to my question of fires and ventilating lights, if only 
enough air can be obtained to supply the fire, the flue of the light may 
run into the chimney-breast; but then you must diminish the register 
space of the fire in order to leave some air for the light. 

In the event of the room to be lighted and ventilated being (say) at the 
bottom of a well formed between high buildings, you have two courses 
open—either to carry a flue to the top, and use a very hot light; or to 
carry the flue into a neighboring chimney running right up, in which 
ase you must operate upon the register of the fire at the base of the 
chimney, as I have said. 

One apparent objection to ventilation by gas is that in the day time 
the gas is not burning, and then ventilation is stopped. But do notstop 
it. Havea single burner going, or, if it is a crowded meeting, light up 
| the whole. Gas is cheap. The lighting of a room seating 400 people, 
as I have before mentioned, only costs a penny; and surely it is better 
to pay a single penny per hour than to be imbibing, for the term of the 
meeting, all your neighbors idiosyncrasies into your own constitution. 
| The apparent objection is not a valid one. You may say, too, that it is 
| not always one has to deal with a room from which a vertical shaft 1s 





we require the distance from the center of the ceiling to the wall at the | practicable, and horizontal flues must be used. This is frequently so, 


floor line. The height being 25 feet, we get a triangle of 25 feet perpen 


| but the remedy is obvious. Place a well-protected vertical shaft outside, 


dicular and 25 feet base, with a hypotheneuse of 32 feet. The square of | and connect your horizontal flue, which should, of course, be of some 


the hypotheneuse multiplied by the desired power of light upon the | 


non-conducting material. The point is to get the base of the vertical 


wall (say, 0.25 of a candle) gives us 256 candles, which is not enough if |tube hot. Such an arrangement will ventilate just as well as a vertical 


the room is decorated with absorbing colors. Dividing candle power by 
duty per foot of gas (say 8), gives us 32 feet per hour. Then 400 people 
require 8,000 cubic feet of air per hour: the gas requires 640 cubic feet, 
which expanded (after adding the 32 feet of gas) to 400°=14,552 cubic 
feet per hour for which we desire inlet or outlet. As I have said, we 


one, only you will require more heat to keep the extra length of pipe 
warm. That is where the utility of different kinds of lights comes in; 
you can choose the one that will suit your convenience. 

| Danger of Fire.—Non-conducting pipes should be used for all flucs; 
and if the junctions are properly luted, no danger need be apprehcnded, 


can get inlet in excess; our point is outlet: Multiply the square root of | A gaslight will, at close quarters, heat a sheet of iron red hot; but there 


the height (in feet) of the shaft vou can command, multiplied by the di- 
luted temperature at the base of the shaft (400°), less the outside tem- 


lare many known kinds of pipe which I have never found capable of 


| being heated to that extent. The objections sometimes raised by insur- 
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ance companies to ventilating lights have been elicited by slovenly ar- | or parallel sides to fit loosely the sides of a plank and extend from one 
rangements and cheap scamped work. But a good system of non-con-| edge to nearly its entire width. The back and sides of the fork are 
ducting pipes carries its recommendation on its face; and the best known | thickened to stiffen the open jaw. An eye is forged on one of the sides, 
companies have approved of installations of ventilating gas lights so ar- |a little nearer the back than the point of the jaws, so that the heads and 
ranged. | points nearly balance, and to this eye is connected a pair of links, as 
In conclusion, ventilation by gas has only comparatively recently |shown. A heavy wooden lever, iron bound, with hook to engage with 
been deemed at all worthy of architects’ attention. But sanitary mat-| the links, and a heavy horse to forin a fulerum, complete the outfit. In 
ters are now looked upon as important; and we are all beginning to see | practice, the clamp is slipped on the edge of the endmost plank and the 
that, although cholera and typhoid can scarcely be put down to unven- | lever simply worked up and down ; the clamp loosens itself and falls 
tilated places of assembly, yet diphtheritic aud other germs as infectious down as the lever is raised, and binds as the lever is depressed. Some- 
and deadly, and oceupying just as prominent places in our bills of mor | times 5 or 6 men are on the lever at once to start a plank buried 6 or 8 
tality, may fairly be put down to that. So that, although with good | feet in the earth. 
ventilation by gas you may not be supplied with air as pure as that on 
Snowdon, yet you may reasonably be confident that in a room so ven- | Pyrology. 
tilated you are at least respiring the very best and purest air the neigh Penge 
borhood can afford. The following well-written article is from the London Journal: 








In the course of an article upon ‘ Furnaces,” which we published a 


Clamp for Pulling Street Piling. | fortnight ago, some reference was made to ‘‘ that department of practical 


ee science which may almost be regarded as worthy of a special name, in 
By Cuarves E. Emery, C.E. | order to signify the art and practice of firing, stoking, furnace manage- 
(Communicated by the author at a stated meeting of the American So- | ment, design and construction.” It is our present intention to consider 


ciety of Civil Engineers. | | this idea at greater length with a view to the elucidation of its meaning. 
The trenches of the New York Steam Company vary from 4} to 6 feet | It is obvious that the combustion of fuel in some sort of furnace is one 
in width and from 5 to 8 and 10 feet deep. In the lower part of the city | of the fundamentals of an immense number and variety of modern in- 
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most of the soil is sandy, and although some of the fills are hard pan, | dustries. The relativeimportance of the furnace to the other appliances 
the continual use of the streets and passage of heavy trucks alongside | used in the industry varies through a very wide range, from some in 
the trenches necessitate sheet piling the sides quite closeiy to prevent the | which it is the principal care of the manufacturer, to others in which it 
caving of the banks. In sand or any loose material close piling is al-| occupies a minor position. At the last point it vanishes in the cylinder 
ways resorted to. The piling used is spruce plank 10 feet long, 10 inches | of the gas engine. 

wide and 2 inches thick. It is driven down with a wooden maul, slight-| There are few industries in which the furnace plays a more important 
ly in advance or closely following the excavation, according to the na-| part than in gas manufacture, although there are many others in which 





ture of the soil. 

It was at first the practice to pull the plank as the filling was put in, 
but it was fiaally decided to allow the plank to remain in place until the 
fill was completed, then to pull each plank separately, sift sand in the 
hole, and ram it with a thin, wide tamping bar, continuing this opera- 
tion until the hole was filled; then to pull the next plank and proceed as 
before. 

During the earlier work of the Company, the foreman had construct- 
ed, for the purpose of pulling these planks, plain rectangles of bar iron, 
with an eye on one of the sides connecting to links with which a hook, 
on the pulling lever, engaged. The connecting eye being at one side, 
the clamp was tilted as it was lifted, so that its edges engaged with the 
soft wood with suflicient grip to enable the plank to be pulled. The use 
of this instrument, however, required that the end plank of close sheet 
piling be pried laterally sufficiently to admit the end of the plank, re- 
quiring some delay and occasioning uot a little annoyance. To over- 
come this difficulty, the writer designed the clamp shown in the accom- 
panying plate, which, as will be seen, is a mere fork of iron with interi- 


| the application of heat to manufacturing processes is on a larger scale. 

The combustion of fuel for steam raising is a large division of the gen- 
|eral subject; and the special peculiarities of steam boiler furnaces are 
traceable, with more or less modification, in a number of other applica- 
tions. Gas retort furnaces likewise constitute a class by themselves, al- 
though closely allied to glass melting furnaces. Then there is the large 
class of furnaces in which the furnace proper is merged into the manu- 
facturing plant, as in blast furnaces, cupolas, and, in a distinct subdi 
‘vision, brick and lime kilns. Through all these specialized develop- 
ments of the furnace there runs a continuous connection which enables 
us to realize that herein is a point of contact between marine and milling 
engineers, gas engineers, glass makers, brick burners, and iron masters 
—they are all interested in the study of furnaces, and in the efficientand 
economical combustion of fuel. 

Now, there is but one kind of fuel in the world—carbon in some form, 
qualified very often with some hydrogen. The combustion of fuel is 
essentially merely the oxidation of carbon and hydrogen ; and the ques- 
tion which all fuel users are engaged in solving, according to their 
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lights and opportunities, is the conduct of this process in the manner | 
most convenient for their own special purposes. There is so much sim- | 
ilarity in the operations of fuel utilization—the same principles are uni 
versally recognized, and at the same time the difficulties and practical 
requirements are so various—that we are disposed to think that the| 
whole body of theory and practice in this matter might advantageously 
be regarded as a specialty, and called, say, by the distinctive name of | 
‘ Pyrology.” 

This is not a new word, but what we suggest is a novel and specialized 
application of it which will not clash with any other. As a matter of 
fact, although the term ‘‘ pyrology” is included in dictionaries as signi 
fying the science of heat, it is never used. The only difference our sug 
gestion makes in the meaning of the word lies in the substitution of fire 
for heat in the etymology, as is the case with the closely allied term, 
‘‘pyrotechny.” The idea of pyrology which we seek to convey is that 
of a science of fire in theory and practice. The theory would embrace 
considerations of the nature of fire, flame and incandescence as phenom- | 
ena distinguished from slow oxidation. Practically the science would | 
involve all considerations of the treatment of fire for useful purposes. 
The pyrologist would be the man who in the ranks of mechanical engi- 
neering thinks more of the boiler fire, while his professional brother is 
occupied with link motions and balanced valves. The gas manager | 
would be a pyrologist when his desire is towards furnaces rather than 
purifiers or the puzzles of holder construction. Thus it may be seen that 
there would be pyrologists of many shades, who would yet possess much 
incommon. In gas engineering, for example, there are men of various 
tendencies. Some are chemists for choice ; and to these there is no pur- 
suitin the range of their professional studies more alluring than the 
chase of the mysterious sulphur compounds from purifier to purifier 
until at last they run them home. These worthy gentlemen look upon 
the work of the retort house and the occasional necessity for designing | 


| 





new structures as evils to be endured ; for to their mind the problem of | 


gas making for the future is only that of the reduction of the last elusive 


emplar of modern pyrology 


mens at the expense of others, it is open for us to point to him as an ex 


I \nd how infinitely has the work of py- 


rologists affected the development of modern industry! Very few man 


ufactories remain in the same state as they are to be found described in 
the old-fashioned technical manuals, which, because they are to be had 


| ‘ . ° 

|cheaply at second hand, constitute a large proportion of the libraries of 
engineering students who have to rely mainly upon their own resources; 
|and nothing is more changed in most of them than the furnaces. In 


the iron industry alone itis known that the fuel burnt is made to perform 
three times the work it formerly did; and the same may be said of many 
other applications of fuel. All this involves the idea of a great study of 
the problems connected with firing, and prepares us for the discovery of 
a trustworthy body of accumulated experience which it is the first task 
of the would-be pyrologist to master, as it is the second to increase. 

It would, of course, be impossible, in the space at our command, to 
state all, or even a part, of the canons of the special science; and un- 
fortunately we cannot name any single book in which they may be 
found. There isa good deal of pyrology, of course, in all works on 
‘*Heat,” and Box’s well-known book, imperfect as it is, has opened this 
particular study to many inquiring minds. Books on mechanical engi- 
neering, and also the numerous handbooks of special industries, contain 
chapters devoted to pyrology ; and from“all these, read by the light of 


| memoirs contributed by eminent pyrologists to learned societies, a fair 


elementary idea of the subject may be obtained. The true pyrologist, 
however, must be more than a bookman. He takes account of the phe- 
nomena presented by all furnaces, from the simplest to the most elabor- 
ate. He modifies this feature and that, with a view toa certain result, 
and marks the consequences, whether anticipated or incidental. The ef- 
fects of hot or cold air, when admitted at different parts of a furnace, 
the times and conditions of feeding up, clinkering, damping down—he 
must know them all, and a great deal more that we cannot mention 
here. The glare on its own steam cloud at night from the wide open 
furnace door of a passing locomotive engine is a lesson in pyrology ; 


trace of chemical impurity. Other gas managers, we are fain to admit, | and if a man can fairly understand and expound it he is not far from 


jeer at chemists as useless pedants when they are not actively mischiev 
ous troublers of the public mind, and think there is nothing in gas en 
gineering so engrossing as the problems of dealing in the most economi 
cal way with heavy raw materials, and establishing the principles of 
gasholder stability. As, however, a good gas manager should be a 
good carbonizer to begin with, there are naturally many pyrologists 
among them. These are the men who have worked out the problem of 
generator firing for themselves, and who are not dismayed when occa- 
sion arises for changing the form of their principal fuel from solid to 
fluid. A good pyrologist has in him many of the makings of agood gas 
manager ; but we would not for a moment pretend that pyrology is the 
only study for a student of gas manufacture. 

A gas manager who is interested and expert in pyrology has affinities 
with pyrologists on all sides of him. He watches the progress of inven- 
tion in steam boiler furnaces, with respect to which he has ideas of his 
own, and the practical aspect of the smoke abatement movement en- 
gages his sympathy ; so that when in winter he sits beside his own blaz- 

ng hearth, he can scarcely look at the fire without wondering how it 
could be made to burn smokelessly always. It is in regard to the great 
generator furnace question, however, that pyrologists of all varieties 
join hands. The engineer who has proved the efficacy of a gas furnace 
for his own special requirements usually entertains the firm conviction 
that the same principle can be advantageously applied to almost all pur- 
poses within the realm of pyrology. Accordingly, he remodels brick 
and lime kilns, and secures triumphs in applications for which gaseous 
firing would never have been attempted but for the successes of others. 
A pyrologist who has gained his experience in one school is often able to 
throw fresh light upon the difficulties of others differently trained ; re- 
ceiving assistance in kind by way of recompense. It does not matter 
what may be the immediate object of a new form of furnace or method 
of using fuel, the pyroiogist will take note of it for its own sake, certain 
that it will turn out to be useful to him in some way if there is any real 
good in it. He may classify himself as a marine, a mechanical, or a gas 
engineer, as a lime burner, a firebrick maker, or an iron founder ; it 
makes no difference to the interest with which he watches a device for 
mechanical stoking, or listens to a fresh exposition of the theory of 
flame. 

If it were needed to illustrate the science of pyrology by citing its most 
prominent professor, we should name Mr. Frederick Siemens. Whoev- 


being an adept. The deepest teachings in the science are sometimes re- 
vealed by apparently simple observations. It has long been known that 
a deposit of soot from a bright flame will result from putting a cold me- 
tallic surface into it ; but it is only lately that it has come to be under- 
stood that a flame, whether liable to deposit carbon as soot or not, does 
not touch any surface without losing some of its power. 

Recently intelligence of a wonderful triumph of pyrology has come 
from America, where it is said some genius has invented a stove which, 
with hardly any fuel, gets up heat enough to melt iron, and creates 
enough draught to propel a ship. The stove is described as having ex- 
actly the appearance of a ‘‘cast iron hat ;” and it is reported to be doing 
such wonders that men of science are afraid to look at it lest all their 
acquired knowledge of combustion, ete., should be blown away, and 
they left shivering like naked fledgelings in a world of new experience. 
Where are the pyrologists of the favored neighborhood? How often 
has the silly story been circulated of the ignorant but heaven-born in- 
ventor who knocks down at a touch all the nonsensical science of the 
colleges and engineers’ offices ! but somehow the artless newspaper man 
who spreads the rumor usually sees the first and last of the untaught 
genius. Mr. Edward Fales, of Philadelphia, 1s the reputed discoverer 
of this new principle in pyrology; and one can only say that if the 
local ‘‘ alleged scientists,” as the American Engineer calls them, ‘‘are 
afraid to come near it,” let him send one over here, where scientific ob- 
servers are generally of a stouter fiber. We can promise Mr. Fales fair 
play, and can engage that nothing would afford us greater pleasure 
than the new sensation which he believes the educated people of Phila- 
delphia cannot endure. 

In pyrology, however, as in other sciences and other pursuits of men, 
the presumption is that what has been is that which shall be, and that 
the so-called new principle is simply nothing at all. We would not 
say, of course, that nothing new is to be looked for in pyrology. On 
the contrary, we hope that although principles may stand fast, novel 
and desirable applications may be more plentiful than ever when pyrol- 
ogy is recognized as a distinct science. Only a very ignorant and con- 
ceited person, however, could expect to find anything in this or any 
other department of human effort that will enable him to laugh in 
the faces of the wise and experienced men whose lives have been de- 


voted to the science 





Messrs. Rost. B. BRaNpDT, Michael Koenig and J. H. Kraft have in- 





er has followed Mr. Siemens’s working with fire and flame requires no 


better instruction as to what is comprised under the name of pyrology. | 


There are plenty of other men eminent in this line; but, without wish 
ing to draw invidious comparisons, or attempting to magnify Mr. Sie- 


corporated the Illinois Gas Improving Company, with a capital of 
| $150,000. The concern is to be located in Chicago, and the object is to 


manufacture a patented gas carburetor, 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
_ 

THE Board of Gas and Electric Light Commissioners will on Thurs- 
day next hold a hearing on the petition of the North Adams (Mass.) Gas 
Light Company for authority to engage in the business of generating 
and furnishing electricity for light and power. 

T. R. Porg, who is engaged on a large scale, at Venice, Ills., in the 
manufacture of glucose, is fitting up a fuel gas works (capacity, 300,000 
cubic feet per diem), the product from which is to be used under the 
boilers, ete. 


Ow1NG toa hitch in financial arrangements, work on the gas plant 
for Williamstown, Mass , has been temporarily suspended. 


THE proprietors of the Pittsfield (Mass.) gas works have arranged for 
the installation of a new bed of 5’s, retorts to be 14 inches by 28 inches, 
by 9 feet in length. 


AT the annual meeting of the Reading (Pa.)Gas Company the follow 
ing officers were chosen: President, Horatio Trester ; Directors, David 
E. Stout, Chas. Brenesser, E. D. Smith, W. A. Arnold, Isaac Hiester 
and W. R. Mellvain. 


SoME months ago a man named Maver lost his life from contact with 
a ‘‘live” wire that dangled in East Broadway, this city, from a pole 
owned by the United Staies Illuminating Company. His mother brought 
suit against thy Company—the case was tried before Judge O’Brien and 
a jury in the Supreme Court—and received a verdict for $2,000. 

LIGHTING contractors and those interested in the construction of gas 
plants are asked to pay more than passing attention to the card in our 
advertising columns signed by the Secretary of the Brazilian Legation, 
Washington, D.C. The Brazilian Government is desirous of having 
the capital of the Province of Pernambuco lighted with gas. Beyond a 
doubt the concessions accompanying the grant will be far from unim- 
portant, 


AN unprincipled resident of Brooklyn recently inserted the following 
advertisement in a local paper: ‘‘ Reduce your gas bills 75 per cent. 
Secret for $1." Those who forwarded the dollar received the following 
reply, printed in paragon type, on a dull white card: 
sene !” 


‘Burn Kero- 


AT the first annual meeting of the Woburn (Mass.) Electric Light 
Company the shareholders were considerably worked up over the Treas 
urer’s announcement that the Company made a net earning of 7 per 
cent. for the year, due allowance having been made for all interest 
charges—but nothing was charged to depreciation account. A resolu- 
tion was passed increasing the capital stock from $60,000 to $120,000, and 
the following officers were elected: President, H. C. Buck ; Clerk, 
B. F. Whittemore; Treasurer, F. 8. Pearson ; Directors, H. C. Buck, 
F. S. Pearson, A. E. Dolbear, J. B. McDonald and J. M. Harlow. 

IT is possible that Jackson, Mich., will be called on to support another 
gas company. Jackson is in a bad way. 


THE Pawtucket (R.I.) authorities are still struggling over the public 
lighting situation, the latest determination that we have information about 
being the following. The joint committee of Councils, according to the or- 
iginal resolution, was authorized to negotiate a contract with the Pawtucket 
Gas and Electric Light Company for such a number of electric lights as 
may be authorized by the City Council for a term of three years, the 
price per year not to exceed $140 for 2,000-candle power lamps, and $80 
for half ares (to burn one carbon per nizht), 300 nights to constitute a 
a year, the number of lights to be not less than 50 full ares, to burn all 
night, and 100 half ares to burn one carbon per night. Mr. O'Reilly 
moved the adoption of the motion, but Mr. Lennon thought the joint 
resolution shou!d be amended so that after Jan. 1, 1890, the 50 full ares 
might be changed to an equal number of half ares, to be paid for at the 
rate named for lamps of that class. The amendment was adopted, and 
the resolution was then ratified by a unaminous vote. 


THE Edison Company, of Brooklyn, N. Y., is certainly prosecuting 
construction work with much vigor. The excavations for the generat- 
ing station on Adams and Pear! streets are on a mammoth scale, and it 
is asserted that the buildings and machinery will constitute a central 
station for incandescent electric lighting that shall exceed in magnitude 








and completeness any installation of this class so far reported in this 
country. The proprietors also seem to have carte blanche from the au- 
thorities to rip up each and any portion of the roadway that they see fit to 
attack, and the desultory manner in which the street campaign is prose- 
cuted is peculiarly exasperating to the citizen, who at night is compelled 
to pick his way under the uncanny illumination furnished the city 
through the agency of the ‘‘local combine’s” half-ares. About the richest 
thing, however, that has been so far reported in connection with the 
Edison Company’s distribution system is the result of a conference that 
was held on the 15th inst., the parties thereto being Commissioner 
Adams and Corporation Counsel Jenks, representing the city, and 
Messrs. Peabody, Packard and Doty for the Edison Company. The 
matter under consideration was in respect to the shifting of the under- 
ground plant of the Company, in case the city or any other corporation 
should in the future desire to lay pipes or wires. The outcome was an 
agreement that such removal or shifting shall be made, if necessary, 
without injury to the plant, the matter of determining who should pay 
the cost thereof to be left to a commission, to comprise the Mayor of the 
city, the President of the Edison Company and athird party to be named 
by the fixed members of the proposed board. Under this provision it 
would seem as if an independent company would have a pretty good 
chance to pay for the ‘‘ removal or shifting” of the Edison Company’s 
conduits. 


In response to the invitation for bids for the public lighting of Kast Al 
bany, N. Y., the following propositions were received: East Albany 
Gas Light Company, 60 ares (2,000-candle power), to burn frum dusk to 
1 A. M., on 22 nights each month, at 28 cents per light per night; Jor 
dan Electric Company (Syracuse, N. Y.), 125 16-candle power lights 
for $1,995 per annum—additional lamps, $16 per annum each; 125 
20-candle power lights for $2,370 ; same number 25-candle power lamps, 
$2,445. Second proposition, 30 arc lamps (1,200-candle power), $2,550; 
30 ares (2,000 candle power) for $2,850. The Council was divided onthe 
subject of awarding a contract, and the decision was postponed. 


THE Indianapolis (Ind.) authorities are debating the question whether 
it is wiser to maintain electric arcs in the outskirts of the city (each arc 
costs $81 per annum) or to favor gas lamps, which cost but $15 each per 
annum. Each arc is supposed to displace 4.26 gas lamps. This might 
be a simple riddle, unless ——. 


So FAR we understand that the Hamilton (O.) City Council has made 
but one appointment on the Board of Trustees to be put in charge of the 
construction and operation of the proposed municipal gas plant. The 
appointee is Mr. Herman Reutti, who is said to be in all respects com- 
petent for the position. Mr. Reutti had something to do with the con- 
struction of the Hamilton water works system. 


THE gentler sex of intellectual Boston talse great pride in the regular 
meetings of their Women’s Educational Union, and the work of the lat- 
ter is undoubtedly of a sort well qualified to call forth admiration. The 
Club, however, has appendages, also of a ‘‘ progressive” nature, and 
one of these is the Nationalist Club, the membership whereof meet with 
frequency to discuss the questions of the day. Ata recent session the 
topic for debate was the ‘‘ Municipal Control of Gas Supply,” National- 
ist Arthur Hildreth bringing the ‘‘subject before the house” in the 
shape of aset paper. Now, Arthur may be a true Nationalist in many 
respects, but we beg leave to say that his fame as a handler of gas topics 
rests on avery insecure basis—provided we are to accept his ill-tempered 
screed on the subject noted as an index to his capacity. In fact, his pre- 
sentation of the matter was such as one might look for from a man 
whose efforts are chiefly confined to vaporing and posturing before a 
feminine audience. 


Mr. Henry Roacu, a local plumber, has been appointed Gas Inspec- 
tor for the Toronto district, vice R. F. Hubertus, deceased. It was sug- 
gested that this duty should be performed by the Inspector of Weights 
and Measures, from whence it may be inferred that the local authorities 
do not hold the position ef Gas Inspector as one of much value or im- 
portance. The salary certainly is not imposing in its proportions, the 
annual stipend being but $700. 


ATLANTA, Ga., is puzzling over the fact that the price of gas is to be 
raised in that city to $1.50 per 1,000 cubic feet. What makes the puzzle 


very dense is the fact that the old Company, on a business of 70 million 
cubic feet per year, with gas at $1 per 1,000, was able to earn a good div- 
idend and put by a comfortable surplus every twelvemouth, whereas the 
Consolidated Company—which is te employ ‘“*a much cheaper process. 
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for making gas than that pursued by the old Company ”—with a business 
of at least 100 million cubic feet per year, and a perfectly free field, finds 
it necessary to increase selling rates by 50 per cent. After all, the puzzle 
is not such a very difficult one. It is the old, old story of creating two 
capitals to accomplish the work of one, and then presuming that the in- 
vestors will be indifferent as to whether or not two dividends are to be 
returned on the investment. 


the day. On the contrary, we know that the New York interest-—-and a 
powerful one it is—is closely wedded to the powers that be. 
ing statement recently circulated by the opposition, as a reason for the 
dethronement of Capt. Hall and his associates, is to the effect that the 
Company had but $20,000 in the treasury available for the July interest 
disbursements, instead of 


One amus- 


the $108,000 necessary for such purpose. If 


the opposition said that the Company had a surplus of $20,000 over the 


THE electric light plant of the Fremont (Neb.) Gas and Electric Light | 
Company is of the American arc and Westinghouse incandescent type. | 
The former has a capacity of 60 lamps, and the latter is capable of main- | 


taining 500 lamps. At present 35 arcs are in circuit, 300 incandescents 
being so far taken up. The city pays for 30 gas lamps and 10 ares. The 
gas department of the Company’s business is widening rapidly. 


AN Indianapolis plumber started out recently to find a gas leak in a 
house in which natural gas was used for fuel. He had as an aid a light- 
ed match. The leak, of course, was discovered, with the following re- 
sults: The plumber was killed, Mrs. Ella Kelbourn and Messrs. J T. 
Crowder and L. K. Farback were seriously injured, and it will cost $500 
to repair the damage to building and contents. 


latutor than Mr. Wm 


A PARTY of Venezuelans (one a resident of New York) have filed ar- | 


ticles incorporating the Maracaibo Lighting Company. 
jects are to manufacture gas from coal, oil, etc., and to light by gas or 


The stated ob- | 
| cided on, and it wil 


electric light the city of Maracaibo, or any other city or town of the Re- | 


public of Venezuela. It is capitalized in $100,000, all of which is paid in. 


This place is the capitol of Zulia, and ison the west shore of the strait | 


It hasa 

It is a 
Population 
A gas works at this point ought to prove a paying ven- 


that connects Lake Maracaibo with the Gulf of Venezuela. 
grand harbor, and is in fact the principal seaport of Venezuela. 
thriving place, and its climate while hot is not unhealthy. 
about 32 000. 
ture. 


OnE of the evidences of progression in the gas business that failed to at 
tract our attention at the time it was first offered is afforded in the action 
this spring of the proprietors of the Steubenville (O.) Gas Light and 
Coke Company, who, on April Ist, instituted the following sales 


schedule 
Monthly Consumption. Gross per M. 
Under 5,000 cubic feet................ coos Meee 
Over 5,000 and under 10,000............ ee 
10,000 cubic feet and over.. ............... 1.20 


Even at the gross rates the charges would seem to be sufficiently reason 
able, but consumers who settle their accounts on or before the 15th day 
of the month secure a rebate of 10 per cent. This is the policy to pursue. 

A CORRESPONDENT at Menasha, Wis., under date of June 11th, writes 
as follows: ‘‘The Neenah and Menasha Gas and Electric Light Com 
pany yesterday extinguished the 25 street lamps that it had been main 
taining without pay from the city for the past 6 months. The city is in 
darkness and the residents are loud in their complaints. In all th 
clamoring, however, I failed to detect a single protest against the Gas 
Company's action, which, through all the undignified squabbling in 
dulged in by the Council in the matter of the public lighting, has been 
based on liberality and fairness.—W ISCONSIN.” 


‘*THE annual meeting of that sterling corporation—the New Brunswick, 
N. J., Gas Company—disclosed the fact that gas is still in the ascendant 
in this commercial stronghold of Middlesex county. The shareholders 
are satisfied with the results, and are more than pleased with the out- 
look. The officers chosen were: President, Henry Richmond; Secre 
tary and Superintendent, John W. Newell ; Treasurer, James R. Palmer, 


Directors, A. D. Newell, M. D., and Messrs. Henry Richmond, Henry | 


L. Janeway, Jas. R. Palmer and J. B. Kirkpatrick.—RaritTan.” 

INVESTORS might do well to bear in mind that the Consumers Gas 
Company, Toronto, Canada, will offer at auction next month 2,500 
shares of new stock. The sale will take place at the rooms of Messrs. 
Oliver, Coate & Co., at noon of July 8. Under the Act the stock must 
be disposed of in 10-share lots. This is an opportunity for sound invest 
ment that is rarely available these days. 





THE contest for proxies to be used at the July election of the Balti 
more Consolidated Gas Company does not lose any of its point. In spite 
of the loud talk indulged in by the opposition to the present manage - 
ment there does not seem any great likelihood that the outs will carry 


funds needed, they would likely have been nearer the truth. 

Mr. JAMES ForBEs, formerly in charge at Sewickley, Pa., has been 
appointed Superintendent of the Chattanooga(Tenn.) Gas Company. Mr. 
Forbes received his first instruction in the gas maker’s craft from noless 
Foulis, of the Glasgow (Scotland) Corporation 
gas works 


ONE of the handsomest gas plants in the State of New Jersey is that 
owned by the Consumers Gas Company, of Woodbury. 

THE new gasholder for the Alexandria (Va.) Gas Light Company will 
be ready by September Ist. 


VICE-PRESIDENT 8. M. Carey, of the Duluth (Minn.) Gas and Water 
Company, is our authority for the statement that that gas plant is to be 


virtually reconstructed. The Meeze system of manufacture has been de- 


ll be given a fair trial, although the Company’s pro- 
prietors claim that the Meeze process has long ago emerged from the do- 
main of experiment. Messrs. Bartlett, Hayward & Co. are under orders 
to construct a holder on the Company’s property at Rice’s Point, the ca- 


pacity of the vessel to be 200,000 cubic feet 


ELSEWHERE in these columns we note that the Hamilton (O.) Council 
had selected Herman Reutti as a member of the local Board of Gas 
Later information is to the effect that the Board was com- 
of John Schwartz and Robert Allstatter. 


Trustees. 
pleted by the appointment 
Trustee Schwartz is a baker 

IN the meantime we might also note that Messrs. N.W. Harris & Co., 
of Chicago, who agreed to purchase the block of bonds ($50,000) offered 
some weeks ago (the proceeds to go towards the construction of the Ham- 
ilton Municipal Gas Works), now refuse to take the same. They enter- 
| tain doubt as to the legality of the issue. 

THE Northwest Electric Light Company (Manitoba) has applied to the 
Provincial Government for a charter, and a contract has been made with 
a local firm to construct a central station (40 ft. by 80 ft:) on the Compa- 
ny’s property at the foot of Water street. It is presumed that the distri- 
bution of electric light (arc and incandescent) will be commenced on or 


about September 15th. In the meantime considerable opposition to the 





Company has been manifested, the leader thereof being the Manitoba 
Electric and Gas Light Company, the attorneys for which—Messrs. Per- 
due and Robinson—have submitted the following protest to the Provin- 


cial Secretary 





‘To the Hon. Provincial Secre tary of Manitoba, Parliament Build- 
lings, Winnipeg—Sir: On behalf of the Manitoba Electric and Gas 


Light Company, we beg to object to the issuing of letters patent incor- 


| porating the Northwest Electric Company aad the Electric Light and 
The Manito- 
|ba Electric and Gas Light Company was incorporated by Acts of the 
Legislatures of Manitoba, being chapter 36, of 1880, chapter 38, of 1863, 
| and chapter 35, of 1881, and this Company has been in operation for a 
|number of years past, and has expended in and about its works in the 
|city of Winnipeg the sum of about $450,000. The Manitoba Electric 
and Gas Light Company is now under a contract with the city of Win- 


Power Company, for the following among other reasons. 


| nipeg for electric lighting extending over a period of three years, and is 
under heavy penalties to the city of Winnipeg to keep the streets of that 
city lighted for 25 days in each month, from dusk until daylight. The 
Manitoba Electric and Gas Light Company claims that if other electric 
light companies are allowed to run their wires along the same streets as 
there will be imminent danger of the wires or cables 
fouling each other and causing great damage to the Gas Company’s wires 
and dynamos, and probably interrupt them in the lighting of the city, 
|and so subject them to heavy damages. The Gas Company also claims 
that a charter should not be granted under the Joint Stock Companies’ 
Act giving any company such large powers as would be involved in the 
granting of the two charters objected to. The two companies about to 
be formed will claim the right of putting up poles and posts through the 


the Gas Company, 
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streets of Winnipeg for the purpose of their electric light, and in this 
way tearing up the public pavements and streets and interfering with 
private property. The Gas Company claims that these companies should 


be sent to the Legislature of the Province for incorporation, and that the | 
large powers asked by them should not be granted under the Joint Stock | 


Companies’ Act. Upon referring to the Acts of incorporation of the Gas 
Company, it will be seen that it was given large powers and privileges in 
reference to the public streets, specially by an Act of the Legislature, 
and we submit these powers and privileges should not be interfered with, 
if at all, by anything less than an Act of the Legislature, and that char- 
ters under the Joint Stock Companies’ Act should not be granted in the 
case of the companies objected to.” 
‘*NoRFOLK, VA., June 15, 1889. 

**To the Editor AMERICAN Gas LIGHT JOURNAL :—'‘ Died, 7 A.m., June 
9, at his residence, No. 57 Charlotte street, Norfolk, Va., Joseph H. 
Dawson, Secretary City Gas Light Company.’ Such was the brief an- 
nouncement conveying to many of his friends and business associates 
the first intelligence of the passing away of a true Christian, a loving 


“ities, 
husband and father, a faithful officer, and a modest and unassuming | 


but valued citizen of this community. 

‘** Brother Dawson,’ as he was calied by nine-tenths of his acquain- 
tances, was during life so opposed to outward display of his virtues that, 
in deference to this marked trait of his character, I will but briefly notice 
his career as known to his associates of the gas fraternity. 

‘** Deceased was born in Baltimore, Md., Mar. 12, 1823, and moved to 
Petersburgh, Va., Dec. 5, 1841, and to Norfolk in 1842. He engaged 
here in business with fair success, aud, in 1860, entered the service of 
the Norfolk City Gas Light Company, as its Secretary. This position 
he held almost continuously up to the day of his death ; the interim be 
ing the period when the Federal Government took charge of the works. 
During this period of nearly 30 years his management of the business 
pertaining to his position was as true to the best interests of his Company 
‘as the needle to the pole ; and from personal experience I can say that 
in few gas offices in the country was there less friction in the routine of 
business than in his. Aside from being a strictly methodical man, 
Brother Dawson was also a consistent, almost life long Christian, hav 
ing joined the Methodist-Episcopal Church in 1841; and there are few 
men in this or any other city whose conduct through life so nearly 
accords with profession as did his. 

‘* His family have lost a loving head and counsellor, the Gas Company 
a faithful and conscientious officer, and the community a citizen whose 
life could be emulated to its lasting benefit. Truly yours, 

““T. A. Bavzs.” 


THE Norfolk City Company, in consonance with sound business 
principles, has advanced Mr. Wm. N. Grubb, who had been Assistant 
Secretary, to the position of Secretary. 


Mr. BaxTER is having a busy time of it this summer at his post in the 
Detroit (Mich.) works. The betterments underway comprise a 600,000 
cu. ft. holder, the contract for which was awarded to Messrs. Morris. 
Tasker & Co. The holder is to be covered in a brick house, not pierced 
for windows ; ventilator openings, however, are numerous. The roof 
is composed of alternate sections of slate and glass. In the retort house 
4 benches of 6's are to be placed. The retorts are ‘‘ throughs,” 21 feet 
long, the lower vessels being 16 in. by 28 in., the upper ones being 17 
in. by 30in. The hydraulic main is 28 inches, and is furnished in inde 
pendent section to each bench. Only one hydraulic is employed, the 
gas being so taken from the “through.” The stand-pipes are 8 inchesin 
diameter. The iron work for benches is from the Bouton foundry, and 
the firebrick material is furnished by the Laclede Company. Mr. Baxter 
will also put down one mile of 16 inch main. 


On June 15th the Edison United Manufacturing Company, of this 
city, through its attorney, Fremont Timberlake, filed a petition praying 
that the Farmington, Me., Electric Light and Power Company be de- 
clared insolvent. The hearing will take place on Wednesday. The 
Company has been running steadily behind for some months. In 
fact, it was a failure from the start. 

The electric light plant at Newton, Kansas, was destroyed by fire on 
the morning of the 12th instant. 


THE Committee on Financeand Electric Light, of the Richmond, Va.. 
Councils, have repo ted that it is inexpedient at this time for the city to 
purchase and operate an electric lighting plant on municipal account. 





i] 
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An Exchange says that John R. Truesdale and Robt. Foster vs. L. 
| K. Scofield, Peter Bauer and James Daniels and the Fort Scott Gas Com- 
pany is the title of a suit filed last week in St. Louis, by Messrs. Lodge 
and Talty. John R. Truesdale is a gas works builder of that city, and 
Robert M. Foster is an attorney there. In their petition they allege that 
L. K. Scofield holds $125,000 of the $150,000 worth of stock for which 
the Fort Scott Gas Company is capitalized, and that he agreed to dispose 
of his interest to them. As there was some doubt as to the value of the 
stock, owing to the plant being out of repair, etc., it was agreed, so the 
| petitioners allege, that each party should appoint a disinterested man to 
appraise the plant, and that their decision should decide the price to be 
paid. Scofield selected Peter Bauer, and Truesdale and Foster named 
James Daniels. The former appraiser valued the plant at $80,000, and 
Daniels put its value at $38,000, and they could not agree as to what is 
the real value of the plant. It is alleged by the petitioners that Bauer 
is not a disinterested party, and that he includes in his @timate the Com 
pany’s charter, which, it is claimed, expired last March, and its con- 
tracts, which the plaintiffs allege do not exist. They claim the Company 
is furnishing gas to the city of Fort Scott from month to month, and is 
liable to be shut out from the lighting at any moment. There isa new 
corporation there owned by Pittsburg (Kan.) parties which, it is claimed, 
has a charter to use the streets and furnish gas. The petitioners allege 
that since offering to sell them the plant, Scofield has received a better 
offer from Eastern parties, who intend to issue $150,000 worth of bonds 
on the plant, and the plaintiffs ask that Scofield and the Company be 
restrained from transferring any of their stock or floating bonds, and 
that the appraisers appointed be instructed in their duties, and to select 
a third party to confer with them as to the value of the plant, the vote 
of two of the three fixing the purchase price. It is supposed that Trues 
dale and Foster represent the new Gas Company at Fort Scott, owned 
by the Pittsburg (Kan.) people, and that the purchase is for the purpose 
of absorbing the Scofield Company. The Court is also asked to decide 
whether the charter of the Fort Scott Gas Company has not expired. 





Retailing Electric Light through Meters in Glasgow. 
ae 

While the eitizens of London, and of some of the provincial towns in 
England have been enabled for some time now to light premises, how- 
ever small, by electricity from a common source, it is only now that the 
opportunity has been offered to the people of Glasgow by a small com- 
pany formed for the purpose. New works have been fitted up in a cen- 
tral part of Glasgow, the ground floor having an area of 1,400 feet, and 
everythingis so arranged that the generating power may be supplement- 
ed should the demand necessitate it. The plant is worked by acompound 
engine, with cylinders 14 in. and 22 in. in diameter, with a stroke of 42 
in. Steam is provided by a locomotive boiler of steel, working to a pres- 
sure of 100 lbs. to the square inch. At this pressure the engines indicate 
200-horse power while making 85 revolutions per minute, and an auxil- 
iary engine is provided capable of developing 50 indicated horse power. 
The main dynamo is the largest in Scotland. The diameter of the arma- 
ture is 4 feet, and it runs at about 450 revolutions per minute. 

It is constructed to supply 3,000 lamps of 8 candle power. The ‘‘trans- 
former” system of distribution is adopted, and it is so arranged that the 
current can be transmitted 5 miles, which would embrace the whole of 
the city. Six overhead circuits are provided. The present plant may 
supply 3,500 incandescent lamps ; and by next winter the company ex- 
pects to have in operation another engine and dynamo for doubling the 
generating power. 

Messrs. Muir, Mavor and Coulson, the contractors, have had for sev- 
eral years a station worked on the direct current system, and it is 
retained, and supplies several establishments with electric light, includ- 
ing the general post office and the offices of the Telephone Company. 

The installation in the municipal buildings is the most important ar- 
ranged. In the building there are over 1,100 lights of 16-candle power. 
The high-pressure wires are carried into two of the corner turrets in the 
building, where they are connected with six transformers. The meter 
for measuring the electricity is also placed here. It consists of two 
| clocks placed side by side, and when the current is turned on the move 
| ments of one pendulum are accelerated in proportion to the power of 

the current, and by this means a record is made on the dial, as in the 
| gas meter. Thence the current passes to the switchboards, from which 
| the lights are separately controlled. A current indicator for checking 
| the meter may be attached to the switchboard. 

| The current costs the user 15.7 cents per 1,000 watt hours, a sliding 
scale being allowed, according to the quantity consumed ; but after all 
the price will be about double that of gas, which is 67 cents per 1,000 





cubic feet in Glasgow. 
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The Market for Gas Securities. 
tr Te | ee 

Consolidated this week sold down to 87}, 
wich is something like 5 points below the quo- 
tations at the time the dividend was declared. 
There is no cause for such shrinkage, and we 
would strongly urge its purchase at the ruling 
rate. To-day (noon, June 21) the bid price is 
87%. Mutual holds its recent advance, and 
Equitable enjoys a like standing. Brooklyn 
shares are held at advancing figures, Williams- 
burgh and old Brooklyn taking the lead. 

There is not much to note in connection with 
out-of town shares, although the tendency isal] 
towards better figures. An inquiry for Jersey 
City gas sent these shares up with a rush, and 
holders are now asking 179 for what they would 
have parted with a fortnight ago at 170. The 
bid figure is 173. The time for accepting the 
bid of the Troy syndicate for old Troy Com- 
pany’s shares having expired, the Manufactur 
er’s Bank reports that of the 3,000 shares capi 
tal only 60 remain in independent hands. Chi- 
cago Trusts have manifested weakness, and the 
range in values has been large. The ruling bid 
is 59. 

Baltimore Consolidated remains about as be- 
fore, and the canvass for proxies to be used at 
the coming July meeting is still going on. The 
output of the Company for the year ended 
June Ist is said to have been close to 1,150 mil- 
lion cubie feet, which means, say, a profit of 
$690,000. The interest charges are $384,000. 
From this it would seem that the common stock 
is a purchase at present prices—45 to 47, for it 
is reasonable to suppose that by 1891 the stock 
will be earning a 4 per cent. dividend. Messrs. 
N. W. Harris & Co., of Chicago, have refused 
to take the bond issue purchased at auction by 
them from the city of Hamilton, O. They as- 
sert that under the Ohio laws the municipality 
cannot operate a gas works. The First Nation 
al Bank of Hamilton, however, stands ready to 
take the securities. 





Gas Stocks. 





Quevtations by Geo. We Close, 
Dealer in Gas Stocks, 


Broke: and 


16 Wait Sr., New York Crry. 
JuNE 24. 
G2 All communications will receive particular attention. 


&S The following quotations are based on the par value of 
$100 per share. _4e3 








Capital. Par. Bid Asked 

Consolidated.............+ $35,430,000 100 873 — 

I siscidceicctconcnatteeee 500,000 50 -—— 

OS! EI cccesensceees 220,000 —- — — 

Equitable. .............ce00 4,000,000 100 125 - 
i BRUNER: snccen eee 1,000,000 — 1138 115 
Harlem, Bonds.......... 170,000 — — 
Metropolitan, Bonds.... 658,000 — 116 118 
SR er ieee 3,500,000 100 105 106 
a 1,500,000 — 100 102 
Municipal, Bonds 750,000 ee 
Northern. .......... ines, . Seonenninnl So — — 
BE 6" SOON aks vacccse 150,000. — — 100 
Wem oiccnc cccecccssenses 60 112 — 
Richmond Co., 8. L..... 346,000 50 60 70 

“4 Bonds......... 15,000 — = 

Gas Co’s of Brooklyn. 

Brooklyn......-.+++-+ 2,000,000 25 106 — 
Citizens ..... C2 ee 1,200,000 20 67 £470 
“ ~=S«s8. F. Bonds.. . 320,000 1000 — 103 
Fulton Municipal....... 3,000,000 100 125 128 
- Bonds.... 300,000 — 106 
Peoples ........ccccececseeee 1,000,000 10 72 75 
‘* Bonds (5's) 368,000 — 97 — 

us ‘“  (6'g) 94,000 — 100 — 
Metropolitan.............. 1,000,000 100 89 — 
I cc ckeendiniids setae 1,000,000 25 111 — 
06 Rcxitadioe gout 700,000 1000 100 103 
Williamsburgh........... 1,000,000 50 121 125 
Bonds... 1,000,000 — 109 112 


Advertisers Index. 


GAS ENGINEERS. 
Jos. R. Thomas, New York City 
Wm. Henry White, New York City 
Wm. Mooney, New York City 
William Gardner, Pittsburgh, Pa 
Fred. Bredel, N. Y. City 


CHEMISTS. 
Durand Woodman, New York and Newark, N. J “ 
PROCESSES, 
National Gas Light and Fuel Co., Chicago, 
Bartlett, Hayward & Co., Baltimore, Md B45 
Wm. Henry White, N. Y. City 
United Gas Improvement Co 
Henry Pratt & Co., Chicago 


Ills Se 


» Phila., Pa 8 
Ill 


GAS AND WATER 
Gloucester Iron Works, Phila., Pa 


PIPES. 


Mellert Foundry and Machine Co., Reading, Pa. (John Fox 
Selling Agent, N. Y.) St4 

Ohio Pipe Co., Columbus, Ohio S44 

M. J. Drummond, New York City 244 

R. D. Wood & Co., Phila., Pa 

Warren Foundry & Machine Co., New York City M44 

Donaldson Iron Co., Emaus, Pa S44 

Dennis Long & Company, Louisville, Ky..... ; R44 

GAS WORKS APPARATUS AND 
CONSTRUCTION, 

James R. Floyd & Sons, New York City x4 

Continental Iron Works. Greenpoint, L. I 

Deily & Fowler, Phila., Pa... ‘ 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

stacey Mfg. Co., Cincinnati, Ohio i 

Bartlett, Hayward & Co., Baltimore, Md 84 

Morris, Tasker & Co., Limited, Phila., Pa 8 

Davis & Farnum Mfg Co., Waltbam, Mass X34 

R. D. Wood & Co., Phila., Pa va B4 

Bouton Foundry Co., Chicago, [ls 84 

Smith & Sayre Manufacturing Co., New Yotk City 

Fred. Bredel. N. Y. City 84 

United Gas Improvement Co., Phila., Pa & 

Henry Pratt & Co., Chicago, Il. SH 


National Gas Light and Fuel Co., Chicago, Ills 8 
GASHOLDER TANKS, 
W.C. Whyte, New York City 
J. P. Whittier, Brooklyn, N. Y. 
RETORTS AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J 


B. Kreischer & Sons, New York City S4 
Adam Weber, New York City 42 
Laclede Fire Brick Works, St. Louis, Mo 44 
Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y Q4 
Borgner & O’Brien, Phila., Pa 44 


James Gardner, Jr., Pittsburgh, Pa 

Henry Maurer & Son, New York city 44 
Chicago Retort and Fire Brick Co., Chicago, I's “4 
Baltimore Retort and Fire Brick Co., Baltimore 84 
Oakhill Gas Retort and Fire Brick Co., St. Louis, 
Emil Lenz, New York City 


Mo. S4 


REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md x4 


Fred. Bredel, New York City s 

Chicago Retort and Firebrick Co., Chicago, Ills R4 
Wm. Henry White, N. Y. City R28 
J. H. Gautier & Co., Jersey City, N. J R 44 


SCRUBBERS AND CONDENSERS. 
G. Shepard Page, New York City Rag 





R. D. Wood & Co., Phila., Pa. R4¢ 
GAS GOVERNORS, 
Connelly & Co., New York City RB 
Fred. Bredel, N. Y. City a4 
Friedrich Lux, London, England 434 
SELF-SEALING MOUTHPIECE DOORS. 
Smith & Sayre Mfg. Co., New York City , a39 
TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page, N. Y. City K36 
CEMENTS. 
| C. L. Gerould &Co., Brooklyn, N. Y : 842 
GAS ENRICHERS. 

| Standard Oil Co., Cleveland, Ohio 848 

| 

GAS METERS. 

| Harris, Griffin & Co., Phila., Pa ; 8h) 

| American Meter Co., New York and Philadelphia RF 

| The Goodwin Gas Stove and Meter Co., Philadelphia, Pa 851 

| Helme & Mellhenny, Phila.,’ Pa = 851 

| D. MeDonald & Co. Albany, N.Y 851 
Nathaniel Tufts. Boston, Mass 850 
Maryland Meter and Manufacturing Co., Baltimore, Md. 850 


EXHAUSTERS. 


P. H. & F. M. Roots, Connersville, Ind . 
th & Sayre Manufacturing Co., New York City 
raham Bros., Philadelphia, Pa 


y & Co., New York City 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa 
York City 


oal Co., 





Perk 


Ne 


ns & Co., New 
wburgh Orrel ¢ Baltymore 
Despard Coal Co., Baltimore, Md 


Md 


Chesapeake and Ohio R.R. Coal Agency, N. Y. City...... 


W est 


reland Coal Company, Phila., Pa 

& W. Wood, New York City 
CANNEL COALS, 

kins & Co., New York City 

J. & W. Wood, New York City 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. ¥Y...... ....... 
John McLean, New York City 
hapman Valve Manufacturi 


ng Uo., 


Soston, Mass 





GAS ENGINES. 
Schleicher, Schumm & Co.. Phila., Pa 
rk Gas Engine Co, Phila.. Pa. tid 
Dusen Gas Engine Co., Cincinnati, Ohio 


ENGINES AND BOILERS, 
vis Engineering Co., Boston, Mass 
. Erie, Pa 


Westinghouse Machine Cx 


Engine Co 


Pittsburgh, Pa 


GAS LAMPS. 
ard Page, New York City 


Phila., Pa 


} 


Standard Gas Lamp Co., 


PURIFIER SCREENS, 


John Cabot, New York City 

Geo. A. Mills, Baltimore, Md 
GAS STOVES. 
merican Meter Co., New York and Philadelphia 
The Goodwin Gas Stove and Meter Co., Phila. Pa. 
STREET LAMPS. 
luer, Morrisania, New York City......... 

Bartlett Street Lamp Man’fg Co., New York City cose 


BURNERS. 


A. Gefrorer, Phila. Pa 


849 
848 
849 
M49 
sy 
849 


s4 
: 


S48 


. S48 


840 
850 


. 346 


810 


. 40 


830 


. 8% 


835 


s4U) 
835 


. 
. 840 


S41 


RO? 


. 802 


834 


848 


STEAM BLOWER FOR BURNING BREESE, 


H. E. Parson, New York City. 


PURIFVING MATERIAL. 


New York City 


onnelly & (4 
Lux, London, England 


Edgewater Lime Works, Edgewater, N. J. 


COKE CRUSHER. 
M. Keller, Columbus, Ind 
ELECTRICAL APPARATUS. 
| Wm. Henry White, N. Y. City 


Scientifie 


BOOKS, ETC, 


Goodwin's Directory of Gas Light Companies 
King's Treatise 

Books 

Management of Small Gas Works 

Gas vs. Electricity 
Practical Electri 


Lighting.. 


Electric Light Primer 


| American Gas Engineer and Superintendents’ Handbook 


| kinds, 


} and capability 


| 


Digest of Gas Law 


. 808 


&39 
39 
834 


4 


838 


843 


. B44 


BO 
Biv 
842 
839 
889 
“49 
tll 





WANTED, 


By experienced man 28 years old. 


Employment in Meter Dept. of Gas Works, 


Understands stove work, 


meter setting, complaints, indexing, burner work—work of all 





Will go anywhere. 


Address ”“—E. 


References as to sobriety, industry, 
C. H.,”’ 308 Tenth St., 8. E., 


733-1 Washington, D. C. 





LIGHTING BY GAS 
IN PERNAMBUCO, BRAZIL. 


PROPOSALS for lighting the Capital of the Province of Per- 
nambuco will be received at the Brazilian Legation in Washing- 


ton 
General in New York, No. 24 State Street. 


733-2 A. 


Information may be obtained in the Brazilian Consulate 


DA COSTA, Secy. Legation. 
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POSITION WANTED | TOMATIC ATT | 
cpvaetinarend SUPT MORRIS, TASKER & C0, 


Have had large experience in the manufacture and distributior coe ead N 
autercaseuae caves” PD Builders of Gas Works, 
FOR SATE; EDGEWATER LIME WORKS 

Cheap for Cash, Chas. F. McKenna, Proprietor. Rartlett Street Lamp Mfg. C0. 


A Paying Gas Works SHELL LIME. 


Lime by the Cargo for Gas Purification. 
In the Vicinity of Philadelphia, Pa. EDGEWATER, BERGEN CO., N. J. 


For full information address Write for Testimonials and Prices. 


731-tf P. © Box 597, Philadelphia, Pa, FRIEDRICH LUX 


DURAND WOODMAN, Ph.D. 


Tuimitecdi, 








PHILADELPHIA, PA. 





MANUFACTURERS OF 


Globe Lamps, 


FOR 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 








Ludwigshafen am Rhein and London. 
Analytic and Technical 


. @. Ex EBS AA I Beg at Be _ Jows= Mass Office and Salesroom, 
Analyses of Coals, Oils, Lubricants. Experimental Investiga- GAS GOVERNORS, 40 & 4) COLLEGE PLACE, a N. Y. CITY. 


tions for Inventors. 





494 B a st tN kN. J Gas Companies and others intending to erect Lamps 
Laboratory road Street, Newark, N. J. G B l g ; 
New Week Office, (4to5p.m.) 52 Broadway. as a ance. and Posts will do well to communicate with us. 











Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. PP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 


F. Py DAV [IS & J. R. FARNUM., We desire to draw the attention of the gas community to the merits oi 


the Smnvous Friction ConpENsER. Companies intending to introduce 
SRUSTENS AND AGENTS FOR THEE new condensers into their works will do well to confer with us and ex- 


SINUOUS FRICTION CONDENSER amine plans and estimates before contracting for any other pattern 
5 


The Friction ConpDENSER is now in use at the gas works located in the 





following places : 


Portland, Me. Brookline, Mass. Pawtucket, R. I. Frederickton, N B. 
Newport, R. I. Chelsea, Mass. Jamaica Plain, Mass. St. John, N. B. 
Gloucester, Mass. Woburn, Mass. Attleboro, Mass. Paterson, N. J. 
Newton & Water- Peoria, Ill. Calais Me. Dover, N. H. 
town, Mass. Clinton, Mass. Fall River, Mass. Waltham, Mass, 


Nassau Works, Brooklyn, N. Y. 


DAVIS & FARNUM MFG. C0. 


MANUFACTURERS OF 


Gas and Water Pipes, 


AND 
CAS AND WATER MACHINERY 
OF THE MOST APPROVED PATTEEN. 

Also, Gasholders and Iron Roofing. 
Orders from Gas and Water Companies promptly attended w 

WALTHAM, MASS. 


Office, Room 55 Mason Building. 70 Kuby Street. Bostor 











1924 
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‘PHILADELPHIA. NEW YORK. 
STEPHEN A. MORSE, President. EDWIN F. 
GODFREY REBMANN, Vice-Pres. 








KYO 





PHoEILADELYHIA, PA. 


light on streets d 
teed cent. over ot 
”y violence. 


using Dyott’s Patent *‘CHAMPION” LAMI 


Railroad Depots is unequaled. 


trated and brilliant light is wanted in Hotels, Stores, Depots, etc. 


itects’, Engineers’, or our Draughtmen’s Plans. 


No. 29 Champion. Brackets, Clusters, etc. Correspondence solicited. 


CHICAGO. 
MORSE, Secretary. 
CARLTON M, WILLIAMS, 


\ STANDARD GAS LAMP CO., 


Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 


Treas. 


It is to the interest of Gas Companies and Cities to double ee efficiency of es 
1ers in cost of repairs, are ornamental, and indestr uc ttib le ‘ones ot 
Our Patent System of Instantaneously Lighting Gas (without electricity), 
pon’ s High Candle Power Burner is a very superior lamp where a concen- 
Special Drawings furnished and Estimates cheerfully given, either from Arch- 


We manufacture every description of Plain and Ornamental Lamps, 


PAT E INT T rs. . 
FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 


(NEAR U.S. PATENT OFFICE.) 


Personal attention given to the preparation and prosecution 

itions for Letters Patent. All business before the U.S. 
a om No Ageney in 
the United States possesses superior facilities 
for obtaining Patents, or for ascertaining the patent- 
ability of i Copies of patents furnished for 25 cents 
wrespondence solicited. 


for 


ce attended to for moderate fees. 


Posts, nventions. 


ear a 











Condensing or 
COMPOUND Wor-Condensing. 
16 SIZES, 5 to 500 H.P. 

Not yet equaled b7 any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 
STANDARD 5 to 250 k. P. 
$000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 
JUNIOR $t0.50 H. P. 


An Automatic Engine cheaper than a Slide Valve. 
WeEct Buitt. ECONOMICAL. RELIABLE. 


Over 300 Sold the Pirst Year. 








- 


vESTCHUSE 





All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 


REPAIRS CARRIED IN STOCK. 
SEND FOR ILLUSTRATED CATALOGUES. 








SELLING DEPARTMENT IN THE 


UNITED STATES. 
New York, nd 
Boston, 
Pittsburgh, 
Chicago, 
Philadel! phia, hestnut St. M. R. Me 
St. Louis, 04 Washington Avy 
Kansas City, nion Avenue 
Denver, 1330 Seventeenth St. ) 
Omaha, 1619 Capitol Avenue, FP. ¢. 
Pine Bluffs, Ark. Geo. M. Dilley & § 
Salt Lake City, 259 §. Main St. ) Utah & Montana 
Butte, Mont. L. Granite St. { Machinery Co, 
San Francisco, 2{, 23 Fremont Street, Parke 
Portland, Or. 
Charlotte, N. C. 
Atlanta, Ga. §. Prior St. § 
Dallas, Tex. 
Chattanooga, Tenn., 


} 

= Westinghouse, 
iim [ cburch, Kerr 

‘ "& & A) 





uckle, Jr. & Co, 


K Co. 


Ayer. 


& Lacy Co, 


t. Parke & Lacy Mich. Co, 


The D. A. Tompkins Co, 


PITTSBURGH, PA.U.S.A. 


Keating Imp. & Machine Co, 
(. B. James & Co, 


TheWestinghouseMachine Cow 











8S. S. TOWNSEND, Gen. Agt., 22 Cortlandt St., N. ¥. 





P. H. & F. M. ROOTS, Patentecs and Medetasionene, CONNERSVILLE, “IND 


COOKE & CoO., Selling Agts., 22 Cortlandt Ste, N. Y. 
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‘TET B; 


WALKER TAR AND CARBONIC ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely 
efficient in the removal of the tar which passes the hydraulic main and condenser. Many attempts have been made 
to accomplish this, but, I believe, without success, until the introduction, five years ago, in England, of the C. & W. 
Walker Patent Tar and Carbonic Acid Extractor. During these years this apparatus has been adopted by many of 
the most prominent Engineers, not only in England, but also on the Continent of Europe and in other parts of the 
world. It is only necessary to give here a partial list in order to convince any intelligent American Gas Engineer 
that this machine must have succeeded fully in accomplishing the desired results. 


The following Engineers have personally given permission to refer to them: 


G. C. Trewby, Esq., Engineer-in-Chief of the Gas Light and Coke Co., London. The manufacturing plant at Beckton is built in complete sec- 
tions of 3,000,000 cubic feet capacity each. A Walker Tar Extractor has been fitted to each one of these sections. This was done after a long and 
thorongh trial on one of its sections. The Tar Extractor has been supplied to other works of the Gas Light and Coke Oo., including those of which John 
Methven, Engineer of the Gas Light and Coke Co. at the Nine Elms Station, is in charge. Also to G. E. Stevenson, Peterborough Gas Works; 
B. Green, Mitcham and Wimbledon Gas Works; W. H. Smith, Bedford Gas Works; F. Linging, Norwich Gas Works; J. T. Browning, Colchester Gas 
Works; 8S. B. Darwin, Portsmouth Gas Works; J. McCrae, Dundee Gas Works; W. J. Wells, Stamford Gas Works; J. M. Darwin, Longtou Gas 
Works; J. Paterson, Warrington Gas Works ; and J. Coulter, of the Dundalk Gas Works. All of the foregoing gas works are located in Great Britain. 


Mr. Charles A. Gerdenier, Superintendent of the Bridgeport (Conn.) Gas Light Company, writes as follows, 
under date of Dec. 3, 1887: 


“The OC. & W. Walker Tar and Oarbonic Acid Extractor has been in operation at these works for the past six weeks, and is an unqualified 
success, It removes every particle of Tar from the gas in once passing through the apparatus, and a large percentage of the Carbonic Acid, I also feel 
quite sure that it prevents the formation and deposit of Naphthaline, because since I started the Washer I have had no stoppages from this cause. 
These works have been seriously troubled with Tar for many years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker apparatus occupies comparatively small space, is less expensive than 


other systems, and requires but little attention, I carry 2}-inch seal, and have an automatic tar delivery valve. This Tar Extractor is indispensable to 
gas makers,” 


[ have taken the Agency for the United States for this apparatus, and am now prepared to make contracts to 
erect it on the premises of any Gas Company. It would be manufactured in the following sizes: 


No. 1, 50,000 to 100,000 cu. ft. per 24 hrs., 3 ft. square, 5 ft. deep 


No. 2, 125,000 4 

a Soe Fe eee 
a ee fe FU Be RNS 
ee Se, So Se ee 
ie ac Mre eee Bl foe. ores, 
= a a ee 
ee le. a | eee 
a: ee ak hn, eee, 
aaa) 5 eee eee 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. 
[t is simple in construction, and can be supplied at a very reasonable price 
duced. Satisfactory results will be guaranteed in every instance. 





less than any other ever before intro- 


GEO. SHEPARD PAGE, 


SOLE AGENT FOR THE UNITED STATES, 


No. 69 Wall Street, - - - New York, 
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UNTITLED 




















GAS IMPROVEMENT C 























DREXEL BUILDING, CHESTNUT AND FIFTH STREETS, 


PHILADELPHIA. 











OFFICERS: 
GEORGE PHILLER, President. EDWARD C. LEE, Sec’y and Treasurer. 
W. W. GIBBS, Vice-President. ALEX. C. HUMPHREYS, Gen’l Supt. 
SAML T. BODINE, Gen'l Manager. WALTON CLARK, Ass’t Gen’l Supt. 
H. H. EDGERTON, Chemist and Engineer. RANDAL MORGAN, Gen’! Counsel. 

DIRECTORS: 

GEORGE PHILLER, JAMES A. WRIGHT S. A. CALDWELL, 
WM. W. GIBBS, HENRY C. GIBSON, WM. M. SINGERLY, 
THOMAS DOLAN, SAM’L T. BODINE, WM. T. CARTER. 





BUILDERS, LESSEES AND PURCHASERS OF 


—-GAS WORKS , 





















Orders solicited from Large Cities, Small Towns, Mills, Institutions, from all 
who want More Light for Less Money. 
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PROCESSES. PROCESSFS. _ ELECTRIC L IGHTING. 





NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPHRIN GER SYSTEMVI 
Fuel and Mluminating Water Cas Works. 


REFEREN CES. 





People’s Gas Light and Coke Oo.............. Chicago, Iil. San Diego Gas Fuel and Electric Lt, Co....... San Diego, Cal. 
Iilinois Light, Heat and Power Co............. Chicago, Il | SEEMS ceccscceewacesnceasene Sioux Falls, Dak. 
Elgin National Watch Co.................206- Elgin, Ill. Dakota Gas and Fuel Co........ ........... ..Grand Forks, Dak, 
ey i civisces vccececcsces Chicago, Il. St. Johns Mutual Gas Co................ 0000. St. Johns, Mich. 
Decatur Gas Light and Coke Co.............. Decatur, Tl. Stillwater Gas Light Co...................... Stillwater, Minn. 
nec cdesccoseeevasiowd os as Niles, Mich. CO Eee St. Paul, Minn. 
Newton Illuminating Co...................... Newton, Kansas. Emporia Electric and Gas Light Co.... ....... Emporia, Kas, 
Wellington Light and Heat Co.............. . Wellington, Kansas. WOR Wels ClO BABES OO)... 6c cccccces secesses Van Wert, Ohio. 
Chippewa Falls Gas Light Co................. Chippewa Falls, Wis. pS ee Lansing, Mich. 
Elkhart Gas Light and Coke Co............... Elkhart, Ind. San Francisco Gas Light Co.......... ror San Francisco, Cal. 
Madison City Gas Light Co................... Madison, Wis. a" I re Shelbyville, Ind. 
South Bend Gas Light Co.................... South Bend, Ind. Great Falls Gas Light Co..................... Great Falls, N. H. 
Sheboygan National Gas Co.................. Sheboygan, Wis. os ono s5 vba visesoeseeceveen Belleville, Ontario, 
EE ED cc kcnacnccdeninesecves Salina, Kansas. Rochester Light and Fuel Co........ ........ Rochester, Minn, 
I it Nein cae bvee sce eesane Deseronto, Prov. Ont. Northwestern Gas Light and Coke Co.... ..... Evanston, Ill. 
Jefferson City Gas Light Co.................. Jefferson City, Mo. BR errr Lincoln, Neb. 
PINON GI BAN CID. ie cece cece ciceccccces Mankato, Minn. Davenport Gas Light Co........ Pay ain a ace Metall Davenport, Towa, 
Minneapolis Gas Light and Coke Co.. ........ Minneapolis, Minn. I nn v5.5 c's oacciana sabhed <c'ieeee Albany, N. Y. 
pS ee eee Lima, Ohio. a eer Alliance, Ohio. 

; § Bellevue, Campbell *Chicago Gas Light and Coke Co.... ......... Chicago, Ill, 
Bellevue Water and Fuel Gas Light Oo...... ( County, Ky. ol ....... Janesville, Wis, 
Bucyrus Gas Light and Fuel Oo........ ...... Bucyrus, Ohio. *Joliet Gas Co....... he Fes ay nae meer ee Joliet, Ills. 
PE i, cc canbacvecdesthidetesdéca Morris, Ill. _ 
Eto Bm GeO Ok sn o's o Fi MADE bc ccaccecs Los Angeles, Cal. Building. 


GUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


Wm. HENRY Ww HITE, 
No. 32 Pine Street, - - - New Yor:E City. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 
And the Martin Water Gas Process. 


Edison Incandescent and American Arc Electric Light Plants Installed. 








Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 





To All Whom It May Goncern! 


Tke SIEMENS-LUNGREN COMPANY hereby warns the public against the use of various infringing 
Regenerative Gas Lamps which are offered for sale. This Company has heretofore delayed bringing suit to enjoin 





the manufacture or importation of such infringing lamps, solely because of che practical worthlessness of the infring- 
ing devices; and although, in each instance, they infringe some one or more of the various patents owned or 
controlled by this Company, they have fallen into disuse sooner than any suit could be brought to 2 bearing. As, 
however, the introduction of these infringing lamps has tended to discredit the practicability of our Company’s 
system of regenerative gas lighting, we have instructed our Attorneys, Messrs. Geo. Harding, C. S. Whitman, and 


Silas W. Pettit, to give notice that legal proceedings will in future be taken against all such infringers 
THE SIEMENS-LUNGREN Co., 21st St. & Washington Av., Phila., Pa. 


i eae i tae 
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CONNELLY &« CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offe red as a 








és 
IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 


thirty-fiwe million cubic fest. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines, 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

EXHAUSTER Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

" but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mizing air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


trtnrcsinmonated & CO., No. 177 Broadway, New York City. 


 WIiIiLBRAHAM © 
GAS EXHAUSTER AND ENGINE COMBINED. JARVIS ENGINEERING CO, 


CONTRACiORS FOR ERECTING 








COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
Toburn COKE SCREENINCS oor Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


Relting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 


RE FERENC es.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schene otal Gas & Electric Light Co., Schenectady 
N~Y.; Brox kline Gas Ce . Brookline, Mass. 


Practical Electric Lighting 


By A. SROMLEY HOLMES, A.M.I.C.E. 








With 87 Illustrations. Third Edition. Price, $1.00, 


Electric Light Primer. 


By CHARLES L. LEVEY. 


A simple and comprehensive Digest of all the most important 
facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 


WILBRAHAM BROS,, 


Price, 50 cents. 


A. M, CALLENDER & CO., 42 Pine St., N.Y. 











THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & SAYRE MFG. C0, 


No. 245 Broadway, << om New York City. 





WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 





‘*'We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Deer.  eutire satisfaction.” 
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CHAPMAN VALVE MANUFACTURING 00, LUDLOW VALVE M6. oO. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’'S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 














GEO. SHEPARD PAGE, nanerene 


No. 69 Wall Street, N.Y. City- 938 to 954 River Street and 67 to 83 Vail Av., 


TROY, Ne Ye 
REPRESENTING 


THE BOW HR GAS LAMP. 
Cc. & W. Walker’s Carbonic Acid & Tar Extracting Washer 
B. DONKIN & CO.’S PAT. IMP. GAS VALVE. 
Young & Beilby’s Putents. Henry Aitkin’s Patents, 
R. P. SPICE, London, Eng. HENRY SIMON, Manchester, Enx. | 


MILLS’ REVERSIBLE LIME TRAY, 


AND 


= WOODWORK‘! 


Of Every Description 


Screws. Indica- 


for Gas, Water, Steam, and Oil. 


Send for Circulars. 





Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


Send for Circulars. 
48 in., outside and inside 


tor, etc., 





Hydraulic Main Dip Regulators, also 
Vaives.—Double and Single Gate, } in. to 














—_ McLean 
GAS 
VALVES. 


298 Monroe Street, N, Y. 






































NEEDED BY GAS WORKS. 


























cy a Ate ESS AR SEND FOR CIRCULAR AND PRICE LIST TO ae é 7 
- ——~— $$$ _— =; CEO R Cc E A. M i LLS, SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 
OUI UUG No. 20 East Barre St., Baltimore, Ma. | CHURCH'S TRAYS A SPECIALTY. 


Reversia.e-StRONGest-Most Duraate-Most Easicy Repaired. 





van Duzen The Management of Small 
NO BOILER. NOCOAL. Gas Works. 


NO ENGINEER. 
Age WATER RENT citi 
id or INSURANCE. 

a ® INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE, itahewsis 


Send for description and pric es 
V D 6 C0 Orders to be sent to A. M. CALLENDER & ¢« 0., WE ALSO MAKE THE CHEAPEST AND STRONGEST 


x 
42 PINE STREET, NEW YORK. REVERSIBLE BOLTED TRAYS IN THE MARKET, 





306-310 ELEVENTH AVENUE, NEW YORK. 





49 E. 2nd St., CINCINNATI, 0. 


THE CLERK GAS ENGINE Coa,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 








The utility and convenience of the Gas Engine being no longer an oj en question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espovially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day {or months at a time 


Made in Sizes of 5, 10, 15, 20. and 256 Horse Power. All Engines Guaranteed for One Year. 


Sea IGE TE Fae oie 5 LS 


d: 
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GAS STOVES. GAS METERS. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS METERS GAS STOVES. 


pee “anf 
-* ’ 





We would call the attention of Gas Engineers to the 


PARKINSON THREE-PARTITION DRUM FOR STATION METERS. 


This Drum insures an increased capacity of 25 per cent., and, in connection with Lloyd’s Patent Stationary 
Shaft, the minimum of friction and consequent ease in working. 





CAS COOKING STOVES. 


The large number of our ECONOMY GAS COOKING STOVES AND RANGES in successful operation, 
and the continued demand for them, warrants us in asking our patrons to place their orders with us at as early a 
date as possible, in order to avoid delay in shipping. 


MANUELACTORIES, 


508 to 514 West Twenty-second St., N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, IIl. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 









GAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK, RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK, 
J. H. CAUTIER & CO.. LACLEDE FIRE BRICK MFG.CO, _MANHAT TAN 
CORNER OF MANUFACTURERS OF FIRE BRICK & ENAMELLED CLAY 


GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, RETORT WORKS 


JERSEY CITY, N.J. | aup | 
ST. LOUIS STANDARD SEWER PIPE. | ADAM WEBER. 
Clay Material, Fire Clay Flue Linings, Chimney Tops CLAY GAS RETORTS 
Clay Gas aegaatamat beet. 2 So ag | AND RETORT SETTINGS 
Gas House Tiles, 901, 903, and 905 Pine Street, | FIRE BRICKS, TILES, ETC., 
E 
| 


MANUFACTURERS OF 
Blast Furnace and Cupola Linings, every description of Fire 


Fire Bricks, Etc. Etc. Te 


ESTABLISHED IN 1845. 


Office and Works, 15th Street and Avenue 0., N. Y. 





Ground Clay, Fire Brick and 
Fire Sand in Barrels, B. KREISCHER & SONS, 


J. H. GAUTIER. Cc, E.GREGORY. C. E. GAUTIER. 
BROOKLYN 


Clay Retort & Fire Brick Works, @@s FLetorts, 


(EDWARD D. WHITE & CO.) 
Manulacwn Hows andonertuc. | TILES, FIRE BRICK. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 8S Van Dyke St., Brooklyn, N.¥. | AND EVERYTHING IN THE FIRE CLAY LINE. | 


+ parse - — si 2 7 — — fd 


Works, ——-ESTABLISHED 196¢.—— Office, Rooms 19 & 20, Lewis Block, ‘ 


LOCKPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Bor 373. 


Buccessor to WiIiLTITAM GARDNER & SON. 


Fire Glay Goods for Gas Works. | 


CHAS. H. SPRAGUL & SON, No. 70 EILBY STREET, BOSTON, MASS., Agents for the New England States. | 


2&4 Stone St., EMItI. LENZ, New York City. 


ia ti Retorts ‘Evameled!. Fire Brick. Blocks, = Tiles, 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. ' 


Portiand Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 





OFFICE FOOT OF HOUSTON ST.,E.R, N.Y. | 














ae 











GEROULD’ S$ IMPROVED RETORT CEMENT. THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 
A Cement for patching retorts, putting on mouthpieces, and aah 
making up all bench-work joints. This Cement is mixed ready | BA LT i M ©] R E 


for use. Economic and thorough in its work. Fully warranted | 


cr, Gmaourp = co., Mining and Mfg. Go., RETORT & FIRE BRICK CO. 


a * & 7 Skillman St., Brooklyn, N. 
Western Agent, H. T. GEROULD, Mendota, ie ,)_ American Central Building, MANUPMNORY 48 

eee a Gity Omees Broadway & Locust, St. Louis, Mo. LOCUST POINT. BALTIMORE. MD 

5 5 ® 


GAS vs, ELECTRIC LIGHT. otian tities 


eros oh twa nie OAKHILL GAS RETORT & FIREBRICK WKS! Gia Retorts, Blocks & Tiles 
} } 


argument of General A. Hickenlooper, President of the 
Cincinnati Gas Light and Coke Company, contained ina (+ immense establishment is now employed almost entirely in 


handsome pamphlet of 96 pages, entitled the manufacture of materials for ri R E 4 H | C K Fl R E C LA Y 
“Rp " ; L) § 


Ep1son’s INCANDESCENT ELECTRIC LIGHTS FOR STREET 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- G A S COMPANIES 
ERED BY A. HICKENLOOPER BEFOKE THE COMMITTEE ‘ A ND FIRE C EM ENT. 


ON LIGHT, MUNICIPAL COUNCIL, Ci<¥ OF CINCINNATI, 














JULY 2, 1886.” We have studied and perfected three important points. Our re- 
z : WR. — ht C torts are made to stand changes of temperature, the strongest | Hed and Buff Ornamental! Tiles and (hii. 

This is a subject of special interest to all Gas Light Com heats of the furnace, and the abrasion of feeding and emptying. mney Tops. Drain and Sewer Pipe (from 

panies. a 2 to 30 inches) Baker Oven Tilc» 
- We furnish and build Half-Depth or Full 12x 12x23 and 10x10x2. 
7 = 99 
Some... 54 $0 caine: “ao REGENERATOR FURNACES 
hh , kin WALDO BROS., 88 WATER 8T., BOSTON, MASé 

A sample copy will be sent by mail on receipt of 50 cts. | of different ds and most approved styles. " " ; ‘. 

A.M, CALLENDER, & CO., 42 Pie 8r., N.Y. Crrr. | Correspondence solicited Sole Agents the New Engiand States, 
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HENRY MAURER & SON, FRED. BREDEHL,, 


A EXCELSIOR FIRE BRICK & CLAY S CONTRACTOR FOR THE COMPLETE 

comm nco mee ATBGLON Ald EQUIPMENT Of Gas Works 

OFFICE, 418 to 422 East 23d St., N. Y. PF 
Clay Gas Retorts, SOLE PROPRIETOR OF THE 


BENCH SHTTINGS, BRLOEBRNNE PATENTS 


ick, Tile: 3 . 
Fire Brick, Tiles, Etc FOR NORTH AMERICA. 


FLEMMING’S 


GeneratorGasFurnace MUGUNERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 











SHLE-SHALING MOUTH PIBCES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHoOoLDERS. 


Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr. Theo. Forstall, Chicago, Is, 
For further infomation, address 


‘ ——- 


J. H. GAUTIER & CO., - Jersey City, N.J. No. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 


CHICAGO RETORT AND FIRE BRICK COMPANY, 


OMPredaeate 45th, Clark and La Salle Streets, Chicago, I. “he kiran. 


Manufacturers of Standard Clay Retorts, Cas Works Tiles and Settings, Fire Bricks, Cround Fire Clay, 
Fire Mortar, Blocks for Locomotives, Cupolas, Boilers, Ovens, etc. 


The Hicks Regenerative Furnace. 


FOR LARGE OR SMALL GAS WORKS. NO ROASTING PITHOLE FOR THE STOKERS. NO EXCAVATION BELOW THE ORDINARY ASHPAN. 

This Bench is applicable everywhere as a practical adaptation of the Regenerative and Recuperative System, giving, at a moderate cost, a very high 
efficiency, with great saving of labor and coke. Even with an isolated bench we guarantee a production of 42,000 ft. per bench of 6’s, 14’’°X26’’ x9’, on 
30 per cent. of coke, Aot or cold, with probable production of 48,000 ft. if desired. We also construct the highly successful Two-Story Regenerative 
Benches on the plans of Mr. A. Arndt, Engineer of the Chicago Gas Light and Coke Co, Also, the Sloping Retort System of Henry Pratt, Engineer of 
the Peoples Gas Light and Coke Company, of Chicago. 











Fire Clay Materials for Water Cas Cupolas, etc. Special Attention to Making Tiles and Blocks to Order. 


Boston Agents, - - FIswKee, COLEMAN ce CO. 


GOODWIN’S DIRECTORY 
OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - - - - - «= .8.00. 


Orders may be sent to 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. 


GAS AND WATER PIPES. 


bE NGINE ERS. 





SAM'L R. SHIPLEY, Pres. 


JAS. P. MICHELLON, Sec 
4ENRY .B. CHEW, Treas 


os, 000B Sn IR ON } OR 








er Frese 00% aaa ae 

: a eg pe 2.010 5 AE OIE 

FERRERS Be ies MESA ts PR ote 
COOOL YO a — 

DOG f <— 


Gast Oh Gas Waler is sy al, rT Hyras bastolders. AC. 
WARREN FOUNDRY AND MACHINE CO.. 


Established 1856. 














Works at Phillipsburgh. N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER, ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 








LOU/SVILLE, KY 


Manutacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 





Kine’s Treatise on Coal Cas. 


A standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 


In 3 Vols. Price per Voi. 


» $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO., 42 Pine St., N. Y 





R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


/MELLERT FOUNDRY & MACHINE CO., Ltd., 
| and READING FOUNDRY CO., Ltd., 


Readings, Fa. 


; D. WANNER, Chairman 4. H. MELLERT, Mangr. of Wks 





RERS OF. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Acent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Cas ah, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Cvulumns, 
am, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 





M. J. DRUMMOND, 
(Ar 


nCASEW 


\ VA 


ALBmPIE 





SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N.Y. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 








MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


(as Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


CONTRACTOR FOR THE ERECTION OF GAS WORKS, OR 
APPARATUS OF ANY CAPACITY. AGENT FOR 
WM. FARMER’S PATENTS. 

Plans and Specifications Furnished. 


WM. GARDNER, 
Cas Engineer, 
Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence with the above. Plans made 














@ | and estimates furnished. 





Tad ic BR PET Caer eterna area gp aye fee 0 
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BARTLETT, HAYWARD & CO. 


elie, RAd. 


Triple Double, & Single-Lift 








PURIFIERS. 
GASHOLDERS, CONDENSERS 
(rol Holder Tanks. Scrubbers 
ny Penee. BENCH “CASTINGS, 
Cirders. ~it OL STORAGE TANKS 
BEAMS. let Boilers. 


The Wilkinson Water Gas E Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL. TON BOILERS. 
_Gas Works Designed and Constructed. 



















GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it eondnadite to consult 
W. C. Whyte, who for over 30 years has made a specialty of 











Tank pee a Mason ‘Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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GAS WORKS APPARATUS AN D CONSTRUCTION.  @AS WORKS APPARATUS AND CONSTRUCTION. 7 














MILLVILLE, N. J. 
_— : RR. D. WOOD & GO., om (“ntostmna 
CAMDEN, “ 


GAST-IRON PIPE 1% to 72 inches in Diameter. 








Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 








BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


Estimates and Specifications for 
+ thy = sa NEW WORKS or EXTENSIONS «z& 
= _— cy _ = 
: i \ or ALTERATIONS of OLD ONES, 2 


VALVES, 



















—_ | HENRY PRATT « CO., 








Estimates Fure | Aren Ofice and Works, 
creator” PRATT & RYAN WATER GAS GENERATORS, | t¢9:097: 


New Works or Arranged to Use Either Crude Oil or Naphtha. 
cae the So. Halsted St 


avcoracion of | (QNGGNSEDS, SCPUDDETS, Purifiers, and all Apparatus for Coal or Water Gas. CCA, | 


Ola We rks 
IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence ee 


KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Casholders. 
STREET MAIN SPECIALS. 





a 























Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


Aa. DD. ORWSSLBR, General Manager. 








~~ wee |i 


k 
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GAS WORKS APPARATUS A ND CONSTRUCTION. GAS WORKS APPARATUS AND Cc ONSTRUCTION. | 
(SUCCESSORS TO HERRING & FLOYD) CO I E L IRO J S, 


THOS. F. ROWLAND, JR., Sec. & Tre 


P. 0. Station G., BROOKLYN, N. Y. ° 


ENGINEERS AND MANUFACTURERS OF 


Cas Holders 


CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, SELF-SEALING RETORT LIDS 


Hydraulic Mains, 
And all other articles connected with the man- 
ufacture and distribution of Gas. 


THOS. F. ROWLAND, Prest. WARREN E. HiL_Land CHAS. H. CORBETT, V-Prests. 


W. 20th & 2ist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


| : a “4 2 ‘Ee Ting. Preat T 7 ' > “4 s§ .. 7 
MANUFACTURERS OF H. RANSHAW, Prest. & Mangr WM. STACEY, Vice-Prest Tr. H. Bircn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


All Kinds of Castings and STACEY MEG. Co., 
General Ironwork MANUFACTURER 


cas apfanatus. siligle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS. BRIDGES. LAMP POSTS. 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 
Street Drips and Connections, 


Walves, COKE CRUSHERS, BENCH CASTINGS, 


Hydraulic Hoisting Purifier Carriage, | And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Founary: Wrought Iron Works: 
Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Plans, Specifications, and Estimates furnished for Construction 


of New or Alteration of Old Works. Cincinnati, Onio. 


Bal Tl oury CO. 1, DEILY & FOWLER, 11) 


Laurel Iron Works. 
| Address, No. 39 Laurel Street, Philadelphia, Pu. 


aan Iron Works, 

















FOUNDERS AND MACHINISTS, 


CHICAGO, IL. BUILDERS OF 


Gas Works Apparatus, G@ ASEXZOLDERS, 





PURIFIERS, CONDENSERS, Single and Telescopic. 
EXolders Built 1884 to 1888, Inclusive: 
Bench V V or k_z Newport, R. I. Long Island City, N. ¥ Port Chester, N. Y Malden, Mass. West Chester, Pa. (2d 
3 Portland, Oregon. Macon, Ga. New Rochelle, N. ¥ Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (2u.) York, Pa Salem, N. J (3d Norwich, Coon. Tac ny, Pa. (two) 
SPECIALS LAMP POSTS Atlanta, Ga. (2d.) Chester, Pa Omaha, Neb. (2d Seattle, W. T Mount Vernon, N. Y. 
5 5 N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal — amton, N. Y. 
Lynehburg, Va. (2d.) Stateo Island. N. Y. Little Rock, Ark Northern Gas Lt. Co., of Concord, N. H 
= t 2 FR uU eB B ES Rr &s 5 Saylesville, R. I. Saugerties, N. ¥ Irvington, N. ¥ New York N. Y Do ver, Del, (2d) 
Rondout, N. Y. Clinton, Mass. (Laa. Mills)South Boston, Mass. Westerly, R. I. = “3 et " 
Atlantic City, N. J Chattanooga, Tenn Rye, N. Y. (2) Willimantic, Conn. ew London, Conn. (2d) 
Iron Roofs and Floors. Augusta, = Golvasion. Gieea (3d.) Woodstock, Ont Montclair, N. J. West Chester, N. Y. 
ee Mas: Waltham, Mass. (2) Omaha, Neb. Malden, Mass Attleboro, Mass. Bay Shure, L. I. 
Plans and Estimates furnished for new works or extensions cf Mahanoy City, Pa. Fort Plain, N. Y Staten Island, N. Y. (2d) Santa Cruz, Cal Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga Woodstock, Ont Erie, Pa. \2d) 


G. PORTER, Prest. 2145 Broadway. N. -. CHAS. W. ISBELL, Sec’y 


Machinery & se 1S (Or bas ve 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exte:- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbeil’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, etc. Purifying 
Boxes and “Standard” Scrubbers. Isbell’s Patent Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS, GAS ENRICHERS. 











JAMES D, PERKINS. PER rz I N ot “7 C 50... F. SEAVERNS. 


General Sales Agents for 


The Youghiogheny River Coal Company’s 
OCEAN MINE YOUGHIOGHENY GAS COAL. 


The Coal from the Ocean Mine (recently operated by Messrs. W. L. Scott & Co., of Erie, Pa.,) is now used by 
all the leading Gas Companies in the United States from Maine to Texas, and is recognized as the only reliable 
Youghiogheny Gas Coal. (See Map on p. 87 of this Journal, Feb. 16, ’85.) 


* 2%." PERKINS & CO, 228 and 220 NY, Produce Exchange, *"svinsan 


BRECKENRIDGE CANNEL, 


OF BENTUOUCHY. 


This Colliery was re-opened in June, 1886, since which date the Cannel has been delivered to over sixty of the 
leading Gas Companies in this country and in Europe. As an enricher one ton of this Cannel will do the work 
of two Tons of any other available Cannel, and is more economical than Naptha or Oil of any character. It can 
be delivered in parcels of une car load or more to any point in the United States or Canada. 

(See American Gas Lianr Journat, June 16, ’86, pp. 346-7.) 


P. 0. Box 3095, PERKINS & CO, 228 and 229 N. Y. Produce Exchange PEVERANCE, 


JELLICO GAS CANNEL, 


FROM THNN ESSHE. 


This Colliery, operated by the Standard Coal and Coke Company, of Knoxville, Tenn., is now in full operation, 























and orders can be filled without delay. Situated directly on Railroad, shipments can be made to any point in the 
United States. The attention of Southern Gas Companies is called to the fact that this Cannel is the most 
accessible to them of any Cannel in the States. See Map in American Gas Lior Journat, Feb. 16, 1888, 


Pe oevon”’ PERKINS & CO,, 228 and 229 N. Y. Produce Exchange. ““tnrnance 


] AM ES & WILII AM WOOD, The Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. | ALSO MANUFACTURERS OF 


Proprietors of the BATHVILLE COLLIERIES (which produce the |“ SPecial Grade of Naptha for 


celebrated BOG@HEAD CANNEL), Shields, Shieldmuir, Drumpeller, and Gas Cone 
other Collieries. This Firm offer FOR ENRICHING COAL CAS. 








Correspondence solicited. 


on AND ARD Cc ANNELS, No. 43 Euclid Avenue, Cleveland, Ohio. 





Unequaled as Gas Enrichers. | To Gas Companies. 


Also, WEST FAIRMONT CAS COAL, of W. Va. ("on CSET SUESERS or ay anoun 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


Agency for U.S., Room 93, Nos, 2 & 4Stone St, N.Y. City, * Guersoxven, 


Analyses, prices, and all furtber information furnished on application to 


248 N. Stk Street, Philar Pa. 





Ne 
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COKE CRUSHERS. 


GAS COALS. 





Newburgh Orrel Coal and Coke Co: 


MINERS AND SHIPPERS OF 


STEAM, SMITHING, AND GAS COALS, 
Foundry and Crushed Coke. 
Home Office, 33 §. Gay Street, Baltimore, Ma. 


CHAS. MACKALL, Cen. Manger. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. Y. 


Shipping Wharves, Locust Point, Baltimore. 


The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COk: EE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German &t., 


ROUSSEL & HICKS,} 4, yrs, } BANGS & HORTON, 
71 Broadway, N. ¥. “~~ ) 60 Congress 8t., Boston. 





‘é “ec 








Keller's bdnstble Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 
C. M, Keller, sec. & Supt. Gas Lt.& Coke Co. Columbus, Ind. 


Correspondence Solicited. 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published, 





Three Vols. 


BOOKS. 
DISTILLATION OF COAL TAR AND 


AMMONIACAL LIQUOR. 
Price $12.50. 


Bound, $30. 





By Grorce LunGe. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUFS OF GAS 
COALS AND CANNELS. 


By Davm A. GRAHAM. 8vo., Oloth. Price $3. 


Orders for thexe books may be sent to this office. 
A €.,, 


Q. We CVT VEE Cf 
42 Ping 8t., N Y. Onry 





THE 


PENN GAS COAL CO, 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency. 


FOR THE SALE 





OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 


From the Kanawha and New River legions, on the line of the Chesapeake & Ohio R’way. 
C. B. ORCUTT, General Agent, No. | Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. 





CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


FrOoOiIN Ts OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATEINS (SENECA LAKB), N. Y. 





Since the commencement of operations by this Company its well-know: 
Coal has been largely used by the Gas Companies of New England and th. 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 





The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOON rEY.. 


Consisting of Rules, Reference Tables, and Original Ma‘ter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 


350 Pages, Full Cilt Morroco. Price, by Mail, $3.00. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 
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INTERNATIONAL--1876--EXHIBITION. 


The U. 8S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@., 








Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFAOTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. R. HAWLEY, 


President 











With 40 years’ experience and the 
best facilities for manufacturing, 
is enabled to furn'sh reliable work 
and answer orders promptly. 





NATHANIEBI TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Pressure and Vacuum Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 








CHARLES E, DICKEY. 


JAMES B. SMALLWOOD. 


Patent Cluster Lanterns for Street Illuamination. 


CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


BALTIMORE, North & Saratoga Sts. 
NEW YORK, 766 Broadway. 
BOSTON, 4 Central Street. 


Established 1866. 


CHICAGO, 197 Michigan Street. 
ST. LOUIS, 1115 Olive Street. 
CINCINNATI, 206 Race Street. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





“success” and “Perfect” Gas Stoves. 


SCIENTIFIC BOOKS. 





We are prepared to furnish to Gas Managers, and others interested in 


books, at prices named : 


KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4fo., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $2.80. 

GAS CONSUMER'S GUIDE. $1. 

A GUIDE TO GAS LIGHTING. 40 cents. 


GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60 


GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 2 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


The above will be forwarded by 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8 

COAL; ITS HISTORY AND USE. by Pror. THORPE. $3.50. 

THE GAS WORKS OF LONDON, by CoLpurn. 60 cents. 

THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 


tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 


ae oa AND MANUFACTURING COAL GAS, HuGHEs. 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
BUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. Leg, 
40 cents 


HOW TO MANAGE GAS, by F. WILKINS. Paper. 20 cents. 


AS, Ar 


LIGHTING, by W. Sva@e. $1.40. 
DiGEST OF GAS LAW. $5. 


express, upon receipt of price. 





the topics treated of, the following 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR. 
by GEO. LUNGE. New Edition. $12.50, 

A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY. $3. 

GAS VERSUS ELECTRIC LIGHT. 50 cents. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MooneEy. $3. 

GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 

ILLUMINATING AND HEATING GAS, by W. BuRNs. $1.50, 

TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
8) cents. 

DESIGNING WROUGHT AND CAST IRON WORK, by H. 
ADAMS. Paper. ‘hree parts, 60 cents each. 

NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $1. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75, 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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GAS METERS. GAS M ETERS. 
GEO. J. MoGOURKEY, Pres. | WM. H. McFADDEN, Vice-Pres. (Phila.). | WM. N. MILSTED, Gen. Supt. & Treas. (New York). | WM. H. DOWN Sex 
AMERICAN METER COMPANY 
. —a , he Al ee 4 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS, 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETEKs 
Mamnufactories: GAS STOV ES. Agencies: 


512 W. 22d S8t., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, } 177 Elm Street, Cincinnati. 


Arch x SUGG’S ILLUMINATING POWER METER, | eae adds Genes tanade Gs ane. 
Cc & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable “Measuring”? Drum, { 


222 Sutter St., San Francisco, 








EELME «& MeciLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


ee 








WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-Prest. 8. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York. 
76 Dearborn St., Chicago, Ill. 


WALDO BROS., Agents, 88 Water St., Boston. 


MANUFACTURERS OF THE “SUN DIAL” GAS STOVES, FOR COOKING AND HEATING PURPOSES. 

Dry and Wet GAS METERS, Station Meters (Square, Oylindr.ca. >r in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lump Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Oentre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


ROODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Brav’s Patent Gas Burners and Lanterns. 


Special attention to repairs of Meters, and all apparatus connected with the business. G s. B. EDWA RDS, Mang’r, New ‘ork 
All work guaranteed first class in every particular, and orders filled promptly. 7 erie ia cea 


D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854:) 
51 Lancaster St., Albany, N.Y. 34& 36 West Monroe 8St., Chicago, Ill. 


S!ATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM RKEGISTEKS, PRESSURE GAUGES, E' 





Also STAR GAS STOVES, RANGES, and EXHBATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail. we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspecto 
Banee, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application, 
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GAS STOVES. GAS STOVES. 


THE GOODWIN GAS STOVE AND METER CO., 


1012-18 Filbert St., Phila, | 142 Chambers St. N. Y,, 76 Dearborn St., Chicago. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 
WM. W. GOODWIN, Pres. and Treas 


Ww SAMUEL V. MEKRICK, Supt. 
WwW si. MERRICK, Vice-Pres, G. B. EDWAKDS, Mang’r, N. Y, 
8. LEWIS JONES, Sec, 8 8. STRATTON, Mang’r, (hicago., 





SOLE MANUFACTURERS OF THE 


“SUN DIAL” GAS STOVES, 


The Most Economical, Efficient, and Durable Gas Stove Made. 
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GAS COOKING STOVE, No. 7 B. 





SIZE. 

Stove, Oven, Roaster. Top. Length over Ex- 
Siin, high. 94 in. high, 10 in, high. 2iin.long. tension Shelves, 

Win.wide. i4%in.wide, 15in. wide, 16 in, wide, $2 in. 

12 in, deep. 13 in. deep. 
This Stove has three boiling burners in the Top or Hot Plate, and one 
GAS COOKING STOVE, No, 8 C, single oven burner. 

SIZE. This cut represents our New Style Cooking Stove. As will be seen, it has 
Rtore. Oven. Roaster, Top. Length over Ex. an ornamented cant-izon Base onde me tps shelves. The Oven 
37 In. high. 12 1n, high. 12 in, high, 24 in, long. tension Shelves, Burner, which is atmospheric (unless otherwise ordered), is of an entirely 
20 in. wide, 17% in, wide, 18 in. wide. 21 in, wide, 36 in, new and improved pattern (patent). The ovens are of greater capacity than 
12 in. deep. 13 in, deep. those of the old style, The Top, in conjunction with the Outlet Pipe, is 


This Stove has four burners on top, and double oven burner. designed to carry off all the products of combustion, if desired, but they are 
Consumption of gas with all burners in use, 42 feet per hour, at 1 inch pressure, also supplied with a loose ring which converts it into an ordinary open top 
The top is made ia sections, so that a greater variety of cooking utensils may be used. 


By lifting out the covers and crosspleces and putting in a suitable forked ring, which 1s stove. Se 
sent with each stove, a wash boiler or other lurge utensil may be set over two burners, The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure, 
Our No. 87 GRIDDLE also fits in the same position, The roasting oven is pro- with all Burners In use 
vided with a cast-iron door, 
All Fittings are Nickel-Plated, All Vittings are Nickel-Plated. 





“RADIANT” BOILING STOVE, WITH HOT PLATE, No. 111. 


REGENERATIVE BURNER. Size, 36 in. long, 121. wide, witn three double burners, 6 taps. 
Size, 64 inches diameter, 8 inches high. Consumption, 6 feet Consumption, with all burners in use, 26 cubic feet per hour, with 1 in. pressure. 
fer hour «ft 1 in. pressure, ¥é tn. supply pipe should be used where the pressure is 1 tn. or over. 























